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PREFACE. 



If I had not, during the commencement and 
course of my Rifle practice, found and felt the want 
of some guide which would assist me in acquiring 
the correct use of the rifle, and facilitate the con- 
ception of the principles upon which such correct 
use is founded, I should never have troubled my 
brother marksmen with this attempt at a treatise 
on the " Improved American Rifle." I could wish 
my readers to understand, that the outline and 
greater part of the text were originally written in the 
fall and winter of 1844, and nothing hindered its 
publication at that time but a cautious diffidence, 
which my friends have at last removed. I am will- 
ing to admit that my opportunities for observation 
and experiment have been very gi'eat, devoting all 
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my time to hunting, fishing, and target practice, 
and sparing no expense in experiment ; assisted also 
and furnished with weapons by the best mechanics 
of the age. 

I am not aware of an;f treatise, published either 
in this country or England, that is of any use to 
an inquiring marksman. The observations and 
deductions of Robins, made more than a century 
ago, stand out, however, as a monument of profun« 
dity of thought, grasp of conception, clearness of 
expression, and prophetical accuracy, T^hich compel 
us to admire, nay, almost worship, the genius of 
that eminent man. " Scloppetaria," or " Remarks 
on Rifle Practice," was written by a corporal in ^ 
the British Rifle service, and published in London 
in 1804. It is a fair performance, but falls very 
short of what is required by the marksman of the 
present day. The article " Rifle," in all the Cyclo- 
pcedias is very dry and barren ; and in Dr. Ure's it 
requires re- writing. " Greener on Gunnery " de- 
votes a few pages to the examination and condemna- 
tion of Dr. Ure and the belted bullet, making 
extracts from Robins, advocating a decreasing twist, 
and reasoning sensibly upon the advantagesof pro- 
portioning the size of the grain of the powder to the 
diameter of the calibre. Col. Hawker, in his " In- 
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structions to young Sportsmen," merely makes scrnie 
observations on the two-grooved or belted bullet, 
but says enough to convince me that his knowledge 
of the rifle is very limited. The rifle is also noticed 
by other British authors, but hi a manner so slovenly 
and inaccurate, as not to merit particular attention. 
The fact is, the rifle since its invention has been 
improved but very slowly ; owing, I believe, to rifle 
makers, as a body, possessing fixed or crotchety no- 
tions, based upon ignorance and tradition; their 
mechanical'knowledge being limited merely to the 
use of tools, without possessing that spirit of why ? 
and wherefore? so essential for digging out the 
. truth. Why have the observation^ slfld deductions 
of Robins, (which ought to be printed in letters of 
gold and hung up in every rifle^maker's shop in the 
world,) remained so long a dead letter ? There is 
no need for an answer, we perceive it in the struc- 
ture of almost every rifle. I may be accused of too 
much severity, but believing somewhat in the doc- 
trine of progression, I could wish to arouse the feel- 
ings of this class of men, who have been dozing 
nearly three hundred years, and appeared deter- 
mined to remain so, until startled from their slum- 
bers by the thunder of a Wesson Rifle. This 
weapon, so elegant in appearance, and accurate in 
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performance, was first manufactured and presented 
to the notice of the public in the year 1841, by 
Edwin Wesson, now of Northboro', Massachusetts. 
Its unsurpdissed accuracy is acquired by a more 
careful attention to the requisites in combination, 
(the observations and deductions of Robins being 
almost literally personified,) and further improved 
by the exclusive right of using Clark's patent load- 
ing muzzle, a contrivance more simple and effective 
than is generally produced in these days of '' hack- 
neyed inventions." This weapon since its first ap- 
pearance has undergone considerable alterations in 
construction, combination, and mode of sighting, in 
compliance with knowledge necessarily gained from 
its use in regular practice and extensive experi- 
ments ; and is at the present time continually re- 
ceiving additions and alterations, as deficiencies 
and superfluities are found to exist. As an evidence 
of what has been achieved by the improvement of 
the American Rifle since 1840, I may be allowed 
to state, that at that time, the very best rifles of the 
old school, in the very best marksmen's hands, and 
in the most favorable weather, could not make a 
shorter ten-shot string, at 40 rods, than 50 inches ; 
whereas, at the present time, 20 inches is only 
common shooting. I made a string at that distance 
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at Syracuse, in the ^spring of 1845, with one of 
Morgan James' muzzled rifles, using globe sights, 
and the wind very variable, which measured cen- 
tre and centre 13f inches. Although this string 
never appeared in the papers either to gratify my 
vanity or puff up James, it was, nevertheless, lEtctu^lIy 
made, as the testimony of such men as Hudson, 
Malcolm, and Owens, will prove. When the pa- 
rades of strings we so often see in the papers are 
thoroughly searched into, we are sure to find that 
they were never fairly and honestly made, and con- 
sequently are merely got up to help a " lame dog 
along." I am not opposed to a mechanic legiti- 
mately forcing a business, " he may cast his bread 
upon the waters and find it after many days," but 
if he overstep the bounds of truth, he may happen 
to find " stones " instead of " bread." 

The majority of the people of the Eastern and 
Northern States are rather credulous ; and from an 
excess <rf instinctive intelligence, which is not based 
however on real knowledge, very likely to believe 
any thing that is told with the appearance of truth. 
John Bull is very differently constituted ; he rests 
so much upon the knowledge and tradition of his 
forefathers, that however obvious any thing may ap- 
pear, conviction will have to be forced by fell ey 
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perience. This quality, no doubt, gave rise to the 
expression of Napoleon, '' that the English were such 
fools as not to know when they were beaten ;" they 
haying imbibed from their fathers the impression 
that one Englishman was a match for three 
Frenchmen. 

King Hen. My people are with sickness much enfeebled ; 
My numbers lessen^, and those few I have 
Almost no better than so many French : 
Who, when they were in health, I tell thee, herald, 
I thought upon one pair of English legs 
Did march three Frenchmen. — Yet forgive me God, 
That I do brag thus ! 

Shakspeare, Kir^ Hen, V. 

I must apologize for any deficiencies that may 
appear in these pages in conception, style, or lan- 
guage ; my aim being to establish truth and know- 
ledge, with such powers as nature and education 
have endowed me, relying more upon the merits of 
intention than execution. 

ONEroA Lake, Madison Co., N. Y. 
February 20, 1848. 
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THE 

IMPROVED AMERICAN RIFLE. 



INTRODUCTION. 

In venturing to treat upon the " General 
Construction, Practical Use, and Theoretic 
Principles of the Improved American Rifle,'* 
1 must claim the indulgence of my readers 
generally, and particularly of those who are 
more highly gifted in the knowledge of pro- 
jectiles and gunnery, as I have not endeavored 
to record any experiments but what appear- 
ed to be requisite for the practical marks- 
man. I have determined very accurately the 
curve described by a rifle bullet during its flight, 
from 1 up to 140 rods; and not from theoretic 
calculations, but from ascertained data, which 
can also be obtained by any one who has time 
2 
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and convenience at his command. This can be 
accomplished with a rifle, so far as it will per- 
form with tolerable accuracy, in the following 
manner : Provide yourself with a permanent or 
fixed target at the extreme distance you intend 
obtaining the bullet's flight, and Are at it until 
the shooting is central with the sighting ; then, 
being provided with a light target and ladder 
of a suitable length, let your assistant place it 
at a station 10 rods nearer to the rest than 
the fixed target is, and keeping the sights 
the same as they were at the extreme range 
or fixed tlarget, fire three shots at the ladder 
target, aiming all the time at the fixed tar- 
get; then measure the distance from where 
the line of sight cuts the ladder to the centre 
of the shooting, and note it down in your 
book. Proceed thus at every 10 rods until 
you arrive at the rest, and it is obvious you 
will have all the data for laying down a sec- 
tion, which will denote the curve of the flight 
of the bullet with great accuracy. The target 
on the ladder must be contrived to slide up 
and down by means of a cord running over 
the top round, so as to accommodate its height 
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to the flight of the bullet at the different sta- 
tions. The penetration of flat-ended picket 
bullets into woods, iron, and cotton, are very 
interesting, but inferences from such data can 
only be general, as the texture and density of 
all such materials are prone to vary from a va- 
riety of causes. At the distance of 20 rods, 
with a 90 to the pound calibre^ the bullet 
being flat-ended and picket shape, weighing 
137 grains, with a charge of 66 grains of .pow- 
der, a rifle 88 calibres long in the barrel 
projected the bullet 31 inches into a piece of 
seasoned hemlock. The same weapon similarly 
charged, at the same distance, drove its bullet 
If inches into a solid block of seasoned 
white-oak, and likewise, at the same dis-* 
tance, perforated a piece of boiler-plate Jth of 
an inch thick. At 40 rods it penetrated 
3 inches into the seasoned hemlock, and H 
inches into the block of seasoned white-oak. 
I filled a box about 15 inches square and 16 
in depth with common cotton-batten, pressed 
it down as tight as my weight would do it, 
nailed up the open end with a piece of tanned 
«heep-skin, then fired a number of shots int'^ 
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it, at 40 rods distance, and found that the 
same weapon with the above charge drove its 
bullets about 10 inches into the cotton, and 
contrary to expectation, marred their form and 
surface much more than if they had been shot 
into sand, soil, or soft clay* 

Upon the " General Construction of Rifles,*' 
as practiced in this country and England, I 
can with safety speak. 1 commenced using 
the rifle in England when sixteen years of age, 
having had one made after the American plan, 
the outline of which I gathered from some 
letters on that weapon, written by Junius 
Redivivus, and published in the Mechanics' 
Magazine. I got well laughed at for having 
a barrel 3 feet long, weighing 7 pounds, when 
the calibre was 60 to the pound only (so con- 
trary to the general ideas of the fowling-piece 
makers of that country) ; but when I came to 
use it, after acquiring some tolerable degree 
of proficiency in manipulation, the laugh was 
retorted, the " boot was on the other I6g." 
During a residence of six years in this country, 
I have devoted myself entirely to the use of the 
rifle, as a means of amusement in the woods 
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and at the target, and although some finicking, 
white-faced townsman may ]Kofess to see no 
rational enjoyment in hunting or shooting at 
a mark, I can assure him that all people have 
not the same qualifications, and consequently, 
not the same means and powers of enjoyment. 
I am inclined »to think, that if young men 
would devote their leisure hours to fishing, 
hunting, riding, walking, or shooting at a tar- 
get, the >fruits would be somewhat more valua- 
ble than those gathered from mawkish dandy- 
ism, card-[daying, rowdyism, and debauchery. 

So far as practical manipulation is concerned 
in the use of the rifle, and a knowledge and 
a feeling of precaution against the causes of 
error, I do not consider myself inferior to any 
man. Another may be in possession of some 
little thing which may have escaped me ; so 
also he may find something in these pages 
which he^ did not know previously, and profit 
thereby, which J am willing he should do, pro- 
vided his candor will allow him to acknow- 
ledge it, or His conscience deter him from claim- 
ing that which is not his due. 

I have throughout attempted to give the 
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reader all the knowledge I am possesGsed of in 
each department, with the exception of that 
on " Construction." I do not feel at liberty 
to swell my pages expressly for the benefit of 
a bungling mechanic ; for if nature have de- 
nied him the gifts necessary to form a mod- 
erate workman, all the writing in the world 
will not avail him. If, on the other hand, he 
be gifted, I have written sufficient for him to 
get a general insight, and which, in his case, 
is all that is requisite. I have no object in 
keeping secret, for private advantage, any in- 
formation I may be in possession of; for in a 
case of competition of skill I am willing to 
rely upon being able to practice effectually, 
what I publish so openly. 

I shall close this introduction by giving a 
slight sketch of the progress in the construc- 
tion of the rifle since its invention, which, 
though wrapped in obscurity, is considered to 
have been made in Germany in the sixteenth 
century. The first rifles made in that coun- 
try were cut with two deep creases opposite 
to each other, the bullet being round and fur- 
nished with two small circular knobs of lead. 
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large enough to fill the creases. It appears 
that the original rifling or cutting machines 
were very deficient, as we find that a piece of 
lead cast in the barrel, about two inches long, 
was used as a means of testing the parallelism 
and evenness of the depth of the cuts, by 
pushing it up and down along the bore ; if it 
moved along evenly and without obstruction 
the cutting was pronounced perfect, if not, the 
barrel was condemned. In the States, no ma- 
kerof the present day, of any ability, thinks 
of .pursuing such a method of testing, know- 
ing that his machine works too smoothly and 
regularly to cot the creases out of parallelism, 
and too maeh attention is paid to the working 
of the saw, to have the depth of the creases 
irregular. The general characteristics of the 
European continental and English rifles appear 
to have been, and are at this time, a very large 
calibre and a comparatively light short barrel, 
with a quick twist, about one turn in 3 feet, 
sometimes using a patch and sometimes not ; 
the bullet invariably circular, and its front part 
flattened by starting and ramming down* 
The military rifles in England were about 3 
feet 6 hicfaes long with a 20 to \\i^ ^ooaA 
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calibre, used without patching, and rammed 
home with a flat-euded iron ramrod. The 
only {principal difference in the fancy rifles was 
the introduction of a patch, generally of deer- 
skin, some little wiping out, and some care in 
starting the bullet so as to bruise it, by using 
for that purpose a small wooden mallet. 

Some twelve years ago the zone or belted 
bullet was introduced, I believe by Moore, the 
rifle manufacturer, Edgeware Road, London ; 
although Dr. Ure puts this ^^ que^ianable appli- 
cation of a three century invention " upon the 
shoulders of Mr. Lovell, the government in- 
spector and superintendent of small-arms. Its 
performance is certainly better than the old 
round bullet, used and bruised in the good old 
way, but I am of opinion that it is much infe^ 
rior fvhen the round bullet is properly treated 
in a properly made weapon. The variation 
of the belted bullet sideway from the action 
of the wind is awful, and as the axis of its 
line of flight is not coincident with the zone 
or belt of lead, (and the quicker the twist the 
greater the angle,) the resistance of the atmos- 
phere is enormous, which can be judged of by 
'uding near the target, and hearing the 
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whistling noise made during its flight. Rifles 
with this description of bullet are now used 
in the British service, and have, I will admits 
some advantages as a fighting weapon over 
the " old ones,'^ 

It appears that the introduction of addi- 
tional weight in the barrel, and reduction 
in the size of calibre, the constant use 
of the patch, a slower twist, generally one 
turn in 6 feet, combined with what is now 
known to be a detriment, length of bar- 
rel, are exclusively American. It appears 
that the use of the round bullet was general 
both for hunting and shooting at a mark, and 
a round-ended picket of this shape ^^^ 
was occasionally used in some parts of the 
Eastern, Northern, and Western States, until 
the invention and introduction by Mr. Alvan 
Clarke, of Boston, of the flat-ended picket, 
used in his patent loading muzzled rifle, which 
allows a much greater charge of powder, pro- 
ducing a quicker flight of the bullet, conse- 
quently less variation sidewise from the action 
of the wind, and flattening the curve of the 
bullet's flight, approaching very nearly to a 

2* 
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circle.* It is at this stage of the advance- 
ment of the art that I am desirous to give, 
what I have felt to' be much needed bj the 
inquiring marksman, a description of the gen- 
eral construction and practical use of the im- 
proved American rifle, as adapted for target 
practice, hunting, and war, with its various 
equipments, developing the causes and liaUIity 
to error in making accurate performances, with 
an examiuation.of the principles upon which 
such accurate performances are founded. 

* I made, and would have inserted, a section showing the 
Une of flight of a rifle bullet at 140 rods, but the length of pq>er 
Teqmred for its exhibition on a natural scale would be inadmissi- 
hle in a work of this nature. The result, however, is that the 
bullet feU 1 foot from the Une of the axis of the bore at 23 rods ; 
consequently, the time of its flight was a quarter of a second, 
and the average velocity 1518 fbet in cme second of time. At 40 
rods the fall of the bullet was 4 feet, the time half a second, and 
the average velocity 1320 feet in one second. At 80 rods the 
fidl was 23 feet, the time one second and a quarter, nearly, and 
the vdocity 1056 feet per second. At 120 rods the fall was 61^ 
feet, the time two seconds, nearly, and the average velocity about 
990 feet per second. At 140 rods the fall was 94 feet, the time 
two and a half seconds, nearly, and the average velocity 924 feet 
per second. The initial velocity, or the velocity the bullet left 
the muzzle of the piece, is probably near 2500 feet per second. 
These calculations are only approximations, but exact enough 
for general purposes. — Author, 
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CHAPTER I. 

In describing the construction and practical 
use of the " Improved American Rifle," and 
the equipments used for target practice at rest, 
at the present day, I shall take one as a model, 
which, in my estimation, is adapted for best 
performance at 40 rods. Fig. 1, Plate 2, ex- 
hibits a side view of this weapon of the shape 
as manufactured by Edwin Wesson, of North- 
boro', Mass. The barrel is made of cast steel, 
not very highly carbonized, thoroughly an- 
nealed in an air-tight oven, the bore being 
drilled out of the solid bar; straightened, 
ground, cut or planed outside into an octa- 
gonal shape, the bore being left perfectly cen- 
tral. The length of this barrel, breech inclu- 
sive, when the muzzle is off, is 2 feet 8 inches, 
and the loading muzzle, to be in proportion, 
is as long as its outer diameter. The outside 
of the barrel tapers a little from breech to 
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muzzle, the difference in diameters being |th 
of an inch, and its weight is 10 pounds. It is 
indispensable that the barrels of target rifles 
be made of cast steel and not of iron.* The 
wear and tear of usage is hardly ever seen in 
a cast steel barrel fixed oflF with a patent 
muzzle, w^hereas, in an iron one it is soon 
perceptible, and its good shooting qualities 
quickly disappear. The barrel is not furnish- 
ed with a rib, except the short tube at the 
breech end may be so called ; the peculiarity 
of stocking precluding its use. The patent 
breech is made of wrought iron, case-hard- 
ened, and is joined to the break-oflFby the old 
fashioned hook, with the addition of a half- 
lap joint, secured by a square-headed screw, 
which is turned by the cone-driver. Such a 
mode of fastening the barrel to the stock does 

* Rifle-makers ought to be very particular in the selection of 
good material for rifle barrels, for the market is flooded with cut 
steel which is inferior in grain and strength to wrought iron. 
The essential qualities of cast steel for a perfect rifle barrel, 
are smallness and evenness of grain on fracture, uniformity of 
texture throughout from end to end, and a moderate degree of 
carbonization. The Messrs. Remington, of Ilion, Herkimer 
County, N. Y., generally turn out very superior barrels both of 
wrought iron and cast steel. — Author. 
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away with the wood forward of the breech, and 
giFes a peculiarly elegant and striking appear- 
ance to the weapon. The false or loading 
muzzle isr put on by meaas of 4 steel wire pins^ 
about ith of an inch in diameter, and f ths long^ 
and tlie holes for these pins are drilled before 
the muzzle is cut off, and as n6ar the outside 
as practicable. The muzzle piece is cut off, 
and the pins firmly fixed into it, and then held 
by a cramp to its place, when the rifling or 
cutting is done, by which a perfect fitting of 
the creases and bands at the junction of the 
muzzle with the barrel is secured. The bevel 
of the muzzle ought to be turned out in a lathe, 
to insure accuracy, and to this the attention of 
a good' maker is particularly directed, for the 
perfection of the bevel affects the patching and 
the uniform filling of the creases with lead. 
A small globe of steel is fixed on the upper 
part of the muzzle to prevent the front sight 
being seen when the muzzle is on the barrel, 
so that there be no danger of firing it away. 
The bore of the barrel, in the first instance, is 
scant Iths of an inch, or about 90 round bullets, 
or 43 pickets to the pound. It is then worked 
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cut with lead and emery until it be parallel 
aod round, and then cut with what is called a 
<< Gaining Twist," starting at the breech at 
about one turn in 6 feet, and ending at the 
muzzle at one turn in 3 feet 6 inches. There 
are six cuts or creases, and the sides of the 
lands are cut square to their surface, giving 
a slightly dove-taiiing appearance to the cuts. 
The cuts are not quite so wide as the lands, 
and great care is taken in cutting them of an 
uniform depth, which ought to be no more than 
will insure sufficient lead and patch for the 
firm holding of the bullet to the twist of the 
weapon, it is then what is technically called 
"freed " from the breech to within H inches 
of the muzzle, so as materially to reduce the 
friction of the bullet and patch in passing out 
when the weapon is fired. The communica- 
tions to the seat of the cone are free and open, 
and the breech furnished with a vent or 
breathing nipple, about the diameter of a 
common pin, and bushed with platina. The 
lock has back action, furnished with a single 
or French set, which I prefer to the English 
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or double set, 1 presume from education.* 
The guard is of a peculiar shape so as to allow 
the marksman to hold his weapon firmlj. 
The stock is of black walnut, straight from 
the butt to the break-off, and there forms a 
considerable angle with the barrel. f It is 
furnished with a patch box of elegant shape, 
and a small bos for the insertion of a wiper 
end, which screws into the ramrod,^ to be used 
in case of emergency^ A globe sight is fixed 
into the stock just behind the break-off, and a 
bead sight at the muziele end of the barrel. 
The front or bead sight (Figs. 1, 2, 3, Plate 3) 
is so called from its peculiarity of shape. A bead 
somewhat smaller than a pin's head is filed 
on a piece of steel wire, and the stalk left as 
flat and thin as practicable ; this stands up 
about i^ths of an inch from the barrel, and is 
shaded by a thimble about f ths of an inch in 
diameter and 1 inch Ipng. The bead, st2dk,and 

* The single or French set is in general use throughout 
England for rifles and pistols. — Author, 

+ I have endeavored to prevail upon Mr. Wesson to give 
the stock less crook, being convinced from experiment, tliat a 
lifle with a very crooked stock cannot do as good shooting as it 
\b otherwise capable of. — Author. 
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thimble are attached to a piece of beveiled steel, 
which is moved sideway for counteracting the 
wind by sliding along a dove-tail cot across the 
barrel about i\fh of an inch deep and f ths of an 
inch wide ; a pointer filed on the front end of the 
thimble serves to denote how many divisions of 
the index the sight has been moved from the 
centre. This index (Fig, 4, Plate 3) is cut on 
the top of the barrel, and is left polished and 
divided into i\ds of an inch. The globe sight 
(Figs. 6 and &, Plate 3) at the breech end is 
• made of steel, the top part being circular, with 
a small hole through the centre, countersunk 
on each side, to take away reflection. It is 
desirable that the centre of this hole be in the 
plane of the axis of the stalk, so that half turns 
may be used. One side of the stalk is flatted 
down with a file, so that the diflerent ranges 
can be marked upon it. The stalk is cut 
with a thread of 64 turns to the inch, one 
turn corresponding to half a division on the 
front index. I shall in another place give the 
sketch and description of a new back sight, 
invented by me, which is vastly superior in all 
points, but more expensive than this. This 
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weapon is provided with a mahogany case, 
lined with velvet, in which all the necessary 
equipments of mould, swedge,* wiper, punch, 
nippers, and starter, are securely packed. 
The lowest price at which Mr. Wesson fur- 
nishes a rifle of this description with case, &c., 
eom{dete, is ;jf60, but I presume if fancy is to 
be consulted, it can be made to cost ;^200 
and more. 



CHAPTER II. 



I SHALL now draw the reader's attention to 
a rifle made without a patent loading muzzle. 
To this the foregoing description will perfectly 
apply so far as every thing is concerned except 
the loading muzzle. In lieu of this the muzzle 
of the rifle is but slightly bevelled on the lands 

* The word " swedge," although neither in Webster nor 
Walker, is very expressive, and in general use amongst black- 
Biniths and mechanics, both in this country and in England ; and 
as a noun, means the tools used for giving any desired shape or 
figure to iron ; as a verb, the act of " swedging " or giving the 
required shape to said iron. — Author. 
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only, just enough to allow as much lead and 
patch to enter the creases as is sufficient to 
keep the bullet to the twist when projected by 
the force of the powder. This is really but 
littl;e, and much less in a freed bore with an 
increasing twist than in a parallel bore with 
a regular twist. This description of rifle is 
well adapted for hunting in the Western 
States and Tjsxas, where long shots are of fre- 
quent occurrence. The barrels of all hunting 
and off-hand rifles should not weigh more than 
8 pounds, when it is intended to use the globe 
sight. If the commoa open sight be exclu- 
sively used the barrel may be of any weight 
to suit the marksman. This is the best kind 
of weapon, in my opinion, for riflemen to use 
in war, and for that purpose the barrel must be 
of cast steel 2 feet 9 inches long, taper exter- 
nally f ths of an inch from breech to muzzle, 
weigh 8 pounds, have a 70 to the pound calibre 
or about a half ounce picket, and charged with 
2 inches of the bore of coarse powder, and a 
flat-ended picket, hardened with tin. The 
straight starter must be used, made of wood, 
armed with a brass ferule at the end, in order 
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to be light and firm^ and attached to the belt 
or pouch by means of a leathern thong, so as 
to put aside all chance of losing it. A sys« 
tern of sighting may be used to great advan- 
tage, combined of the front silver, back crotch^ 
and globe sights. The globe sight must be 
marked for the ranges, and provided with a 
hinge so as to lay down on the stock and be 
out of the way, when the open sight is requir- 
ed to be exclusively used. The men ought to 
be trained to use the globe sight at long 
ranges, from 260 to 1000 yards, for the ex- 
press purpose of picking oif artillerymen and 
horses, and reconnoitering parties ; or for 
annoying columns under or forming for attack. 
Musketry at such distances is perfectly harm- 
less, but every bullet from a rifle of this de- 
scription, in well trained hands, would tell. 
For bush fighting the open sights must be 
exclusively used, indeed in all cases where a 
quick sight is requisite. The only objection 
that can be made to this weapon is the time 
required to load it, for it cannot be loaded as 
quick as a common rifle, with a round bullet ; 
but when it is loaded, the superior accuracy 
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are in aU respects generally similar to the rifle 
first described, in construction^ finish, and 
sighting, with the exception that the calibre 
is smaller, ranging from 140 to 200 to the 
pound, and the twist quick in proportion. 
The outside diameter of the barrel is generally 
about 1 inch, octagonal and parallel. The 
diarge of powder is about 1§ inch of the bore 
or nearly 5 calibres, and it ought to be stronger 
than that used in the long rifles. The calibres 
of these weapons ought to be proportioned to 
the distance at which you wish them to per- 
form best, and in this they obey the same laws 
as a long rifle. This weapon is also furnished 
with a case of mahogany, lined with velvet, 
and having apartments for the moulds, swedges, 
&c. The performances of this pistol are as- 
tonishing, and more so to those who are preju- 
diced in favor of long barrels and heavy cali- 
bres. I think it will be sufficient to convince 
any reasonable man, on inspecting target No. 
6, made by me with this weapon, that I can 
beat at any distance any^4 feet barreled west- 
ern hunting rifle ever made and used on the 
old system. 



?;• 






•4.' V*: 




« ft HT J Ti ■! 



IMPROVED AMERICAN RTFLE- 



61 



^m Having described all the weapons requisite 
Hwr the use of the marksmati and hunter, and 
thrown out some hints as to the use of the 
Jlat-ended picket with heavy charges of powder^ 
as a weapon of war, I shall now proceed to 
describe such improvements in sighting which 
I have lately effected by the introduction of a 
telescopic sight and movements connected 
therewith, which ivill perform perfect at all 
times* A view of this instrument is shown 
in Fig. 2, Plate 2, attached to a rifle* The 
tube in which the lenses are fixed is 3 feet 1 
inch long, |ths of an iuch diameter outside, 
and '/oth of an inch thick, weighing about 10 
ounces. It can be made very good and stiff 
from sheet-iron, brazed atthe joint, floated and 
leaded out true ; however, sheet-steel is pre- 
ferable. To the front end a saddle of steel 
(Figs, 10 and 11, Plate 3,) is firmly fitted and 
brazed; and a narrow flat rib is soldered over 
BUie brazed joint of the tube, the object to be 
attained being stiffness combined with light- 
ness; for when fixed on the rifle, a discharge 
has the tendency to pitch it forward, and break 
out the dovetail or neck off the pivot screws; 
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and this tendency increases as the charge of 
powder increases. A carriage is made to slide 
through the bead sight dovetail, furnished with 
two standards, through which two screws pass 
into the saddle, serving as axes or^ivots of 
elevation or depression. The back movement 
for elevating or depressing without taking out 
the telescope, is shown in Figs. 7 and 8, Plate 
3, and is designed to adapt itself for all ranges, 
keeping the charge of powder and the sighting 
always alike, a property which the common 
globe sight does not possess ; for with it no. 
nearer approach can be made than half turns, 
and I have never seen one work truly with 
half turns ; consequently, you cannot work 
nearer than one turn. It is also used as a 
globe sight, by the insertion of a piece of cir- 
cular steel (Fig. 9, Plate 3), with a bole in it. 
All my best rifles are fixed oflf in this man- 
ner, so that either a telescope or globe sight 
can be used with very little trouble, for the 
front movement of the telescope works in the 
same dovetail as the bead sight does, and the 
back movements serve, as I have just de- 
scribed, for a globe sight. I am aware that 
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telescopes have been in use for some time, but 
to my cost, I know that they never did per- 
form so well as the globe sight, until made 
and used as above described, and which I 
once thought of securing by a patent, but 
found that the trcHiUe and expense would over- 
balance the profit. The old telescopes were 
universally shorter than the barrels, and set 
into them by a dovetail not far from the htoi^ 
of the charge ; their movements very fiahie- 
chanical, proving fruitful sources of error alone. 
It is evident to any geometrician, that what- 
ever degree of variation these short telescopes 
are liable to, such variation mtist be reduced 
in the inverse ratio of their lengths, when long 
ones are used, supposing a like variaticm in 
each case, which I am not willing to allow ; 
for from several reasons, and from practical 
experiment, I know there will be more motion 
in the short telescope than in the long one ; 
and I also know that so far as sighting is con- 
cerned, this telescope, ^ properly made and 
properly fixed, is nearer perfection than any 
other method of sighting known. The cause 
of the greatest errors arising from the use of 
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the short telescope, is sighting through a heated 
atmosphere, radiated and refracted from the 
surface of the barrel in front of the ol^ect 
glass; and the higher the range the greater 
the aggravation, for the axis of the telescope 
necessarily forms a greater angle with the sar- 
face of the barrel at long than at short ranges ; 
and this cause of error is completely obviated 
by the use of the long telescope. It may not 
be improper here to say that such liability to 
prror exists in the use of the globe sight, which 
may be observed any time by firing quickly 
in succession, and producing greater tempera- 
ture in the barrel than there is in the sur- 
rounding atmosphere.* The act of giving 
out heat to the adjacent air produces a dancing 
motion, and consequently a distorted me-* 

* Then exists at tuoes a good deal of lefraction in the at- 
mosphere, especially on a sunny day^ when-the ground is covered 
with snow. At such times, it is advisable to have the line of 
sight, consequently the object aimed at, and the rest, as far from 
the Burfhee of the snow as practicaHe* If this refraction were 
caused frran a level plane of snow, the bullets would strike the 
target higher than usual ; but the surface being always uneven, 
the tendency for the bullets to scatter in a large circle is easily 
accoanted for.— ilitfJbor. 
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dium, which may be observed by looking at 
any object through the atmosphere along side 
of a stove-pipe or a brick-kiln. In the forma- 
tion of this telescope, the single lens, the nega- 
tive or double lens, or the erecting eye-pieces, 
may be used without any apparent advantage 
over one another* The two first invert the - 
object, and for this reason are a sad puzzle ia 
the hands of a new beginner. The erecting 
eye-piece is the best adapted for general use, 
as nine people out of ten are very inexpert in 
seeing an object through a telescope of any 
description, much less qualified to sight through 
an inverting one. These target telescopes 
are made by Morgan James, rifle makers Utt- 
ca, N. Y., and with front and back movements 
cost about 20 dollars. A pair of cross hairs 
are fixed in this telescope for the purpose of 
sighting at a mark^ and are fastened on a new 
plan invented by James, which cannot be af- 
fected by the vibration of the weapon, and 
particular attention is paid to the seating ^ 
the lensesj and the fastening and fitting of the 
tubes in which they are set, to the tube of thd 
telescope. 
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CHAPTER IV. 

Having given a description of such weapons 
and modes of sighting as are most advanced 
towards perfection, I shall next proceed to no- 
tice the necessary equipments used for the pur- 
pose of cleaning, loading, and making up the 
attimunition in the manner now in use, and 
believed to be equally in advance with the 
weapon. The first article is the 

Wiper. — This is generally made of hickory, 
straight grained and clean, but- toughness is 
not indispensable in a wiper for a target rifle. 
A wiper with a joint in it (so as to be packed 
up in the case) is generally sent out with a first 
rate weapon, and this may be used occasion- 
ally, but I advise all marksmen to have a rod 
without a joint in it, about 4 inches longer 
than, and its diameter nearly as large as the 
bore of the rifle, the wiping end being cut into 
the annexed shape 
and armed with a 
brass ferule for 
the purpose of preventing the cleaning rags 
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from slipping off when worked up and down. 
The other end being of j 
this shape for the ex- 
press purpose of placing the buUet home, after 
being started. A wiper should be kept as 
straight and dean and free from gritty dust as 
possible, and I am of opinion that when out 
of use it is not good policy to leave it in the 
bore of the weapon. 

Wiping Rags. — These ought to be made 
out of a fabric . called cotton flannel, which 
can be purchased at the stores for 12^ cents 
per yard. You will require 100 rags, cut uni- 
formly about two inches square^ and these 
will be sufficient for 100 shots; and after use, 
must be washed out clean and then dried, 
taking care not to get any grit or coal dust 
mixed up with them. The wiper end of the 
rod must be of a size proper for the free work- 
ing of these rags up and down the bore of the 
weapon. 

Charger. — This is generally made of a 
brass tube of the same diameter as the bore 
3* 
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of fhe barrd, 2i inebes long, fornisAied with a 
wooden stopple, upon which is marked the 
charge proper for the rifle it is intended to ac- 
oompanj. As a measure (^weight it is sniEh 
cientlj accurate for general performance, but 
when the utmost nicety is requisite, the charge 
of powder must be weighed in a pair of deficate 
balances and put into tin or brass tubes closed 
up with nicely fitted stopples. 

Powder. — Powder for the use of the best 
target rifles is furnished by Mr. E. Wesson, 
and is made under his direction expressly for 
that purpose by the American Powder Com- 
pany, in the neighborhood of Boston. Its 
characteristics hare been mildness, moderate 
strength, evenness in size of grain^ and the 
residuum, considered by chemists to be a 
sulphuret of potash, very soluble in water, 
thus requiring the introduction of a very small 
quantity of moisture Into the breech part of 
the bore of the rifle. English rag, Dupont's, 
'and other strong, quick firing powders, in 
which the component parts are very pure, do 
not work well in these particular rifles. The 
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grains of powder appear to ignite. too n^pidljTi 
and the residuum cakes very hard upon the 
bore at tke breech end, requiring miieh irot 
to loosen it, an e?il to be avoided if possible. 
In fact, these descriptions of powders are too 
good and strong for the perfect use of the im- 
proved rifle, a fact, I believe^ not generally 
known. I may here state that some powder^ 
after being kept for a time, appears tolose ita 
strength very perceptibly, and its original cxioi 
turns to a dingy brown. The presumption is^ 
that one of the ingredients of such powder is 
nitrate of soda, in place of the nitrate of potasaia 
(saltpetre). Powder so compounded must ba 
kept air-tight, otherwise part of its compositioB; 
will be absorbed and carried off by the atmos* 
phere, and more quickly so when kept altern- 
ately damp and dry. The <^omposition of pow-!* 
der appears to have been known to the Chinese 
centuries before it found its way into Europe, 
through Arabia and Spain ;* but if we may 

* Gunpowder, the discovery of which is generally altributed. 
to Schwartz, a German chemist, was known to the Arabs at 
least a century before any traces of it appear in European his- 
tory. Though it is probable they may haye derived their know- 
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judge from the sorry exhibitioD of gannery they 
lately displayed when opposed by the ^< red- 
headed barbarians," the doctrine of progression 
can find but little support in the Celestial Em- 
pire. 

BoLLETS. — These are cast in a pair of brass 
moulds of '< various quaiht devices," one of the 
most eligible of which is shown in Figs. 1 and 2, 
Plate 4. Some weapons require the lead to be 
hardened, whilst others seem to perform the 
best with the very softest. The cause of this I 
am not thoroughly master of; but, as a general 
rule, rifles cut with deep creases, and much 
freed, require the soft lead, and those cut shal- 
low and moderately freed, the hard. I have 
generally found that lead, after being shot 
against the target, and afterwards melted up 
carefully, has become harder, and hard enough 
for most rifles ; but in some cases it is neces- 

ledge of this composition from the Indians, they certainly 
improved its preparation, and found out different ways of employ- 
ing it in war. — Crichton's Hist. Arabia, 

It is also presumptive that the Indians who opposed Alexander 
the Great, in Asia, were aware of the composition of gunpowder, 
Imt not of its propellant power as an engine of war. — Author, 
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sary to use hard lead, which may be made 
either by an admixture of tin, antimony, bis- 
muth, or old type metal. I use the former, 
and put into a small kettle 4 pounds of soft 
lead, and |th of an ounce of grain tin, heating 
it nearly red hot, skimming off the dirt from 
the surface as it rises, pouring it into a flat 
vessel, so as to leave the sheet about half an 
inch thick, and then cutting it into pieces to 
suit the size of the ladle. Most rifles made upon 
the improved system, but without false muzzles, 
are cut shallow, and in them the use of hard 
lead is generally indispensable. Some marks- 
men are in the habit of smoking the interior of 
the mould over a lamp, a method I do not ap- 
prove of. I prefer to have the mould as clean 
as possible, and take great care to keep the 
surfaces of contact clean, and free from flakes 
of lead, which are very apt to adhere to brass ; 
especially when using lead hardened with tin- 
Too much lead must not be melted in the la- 
dle at one time, and the mould must be held 
at a certain angle, some greater than others ; 
otherwise you will have an imperfect bullet, 
caused by the lead rebounding from the bot- 
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torn of the mould to the top, and then becom- 
ing hard before the remainder of the lead in 
mass reaches it, and such imperfections are 
commonly called << screws." Bullets so dis- 
figured must never be used, and indeed the 
whole ci the " cast'' must be carefully exam- 
ined oyer, and the scant and misshapen bul- 
lets put back into the ladle. Pig lead is the 
softest and most free from admixture with old 
lead and solder, so likely to be discovered in 
the bar lead sold at the stores, McCuUough's 
excepted, which I have always found to be 
veiy soft and even in composition. If bar lead 
be used, it is policy to melt up eight or ten in 
a kettle, and pour it out into a flat mould, &c., 
and by so doing you guard against the possi- 
bility of shooting lead of five or six different 
degrees of hardness ; but such precaution is 
only necessary when you wish to do your best, 
and have to put forth all you know. After 
the leads are cast and examined over, the next 
process is to cut off the " sprews," with a pair 
of nippers, and this must be carefully done, if 
you wish the bullets to balance evenly. After 
putting them into a small bag with a few 
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drops of oH, and working them about so as to 
coat thein evenly over, they may then be 
swedged, balanced and put into the bullet-rack. 

Caps. — It is obvious that the weaker the 
detonating charge of the cap be, the better, 
provided it have heat enough to ignite the 
powder at the bottom of the cone, and on this 
account alone I use the French caps G D 
split and ribbed, in preference to the English 
sporting caps. They can be purchased in 
New York at about fifty cents per thousand, 
and when genuine are better adapted for fine 
target practice than any other with which I 
am acquainted. For hunting deer and other 
large game, I use and recommend the heavy 
English cap, which, after being waterproofed 
with shellac varnish, and properly fixed upon 
the cone with deer's tallow, will stand the 
<^ damper" of a Scotch mist, and then explode. 
A hunting rifle ought never to be made with 
a vent ; for misty, rainy weather is certain to 
damp the powder in the breech ; furthermore, 
there is considerable art in putting on a water- 
proof cap so that the powder shall not get 
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^mp along the passage of the cone andliin- 
der ignition, although the detonating powder 
in the cap may be dry and explode. 

It is evident that the quieter we can keep 
the act of communicating fire to the charge, 
the more perfect will be the holding, and the 
greater the chances of having all the charges 
fired alike ; and if any one can scheme a 
method of firing the charge without blows and 
vibration, he will undoubtedly benefit himself, 
and confer an obligation upon all first rate rifle 
shooters. 



CHAPTER V. 

S WEDGE. — This tool has been introduced 
into general use about three years, and first 
appeared with the Wesson rifle, although I 
find that other makers have made them at 
times previous, and of various constructions, 
but Mr. E. Wesson claims the method prac- 
ticed by himself. Figs. 3, 4, and 6, Plate 4, 
show the manner of its construction by Mor- 
gan James, following the general form as 



IMPROVED AMERICAN RIFLE. 65 

originally made by Wesson, but differing in 
the mode of making it. A piece of a rifle 
barrel is taken, about 2 inches long and of a 
bore somewhat larger than the bullet you wish 
to swedge, and countersunk down at one end 
far enough for the admission of a piece of 
steel truly turned and fitted to it, the form 
of the bullet being turned out and polished at 
the inner end of it. This piece is retained 
firmly in that position by four small screws set 
tightly into the joint of the piece of barrel and 
the piece of steel, parallel to the longitudinal 
axis of the swedge, and then filed off level 
and sightly. A steel stamper of the form 
shown in Fig. 4, is made tafit the bore of the 
swedge, and its end turned up true, and of 
the form desired for the butt of the bullet. 
The unelasticity of lead is familiar to most 
people ; and upon this property of the metal, 
combined with its softnei^, may the complete 
success of this simple and beautiful tool be 
ascribed. In construction we can approach 
nearer to the true form of the circle than any 
other figure, and this being a series of circles 
throughout, and if made by a good mechan 
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tfi a good hUhey will be more perfect than the 
starter, as that is liable to get out of order 
firom accidental blows ; and probably is nearer 
perfection than any part of a rifle or its equip- 
ments. The use of this tool is obvious. A 
bullet, when oiled as above described, i& taken 
and put point downwards into the bore of the 
swedge, the stamper is then placed upon it 
and struck smartly two or three times with a 
light hammer weighing about 6 ounces. The 
exact strength of each stroke must be deter- 
mined by practice, for the employment of too 
much force raises up a burr edge, and too little 
does not fill up the swedge at the butt of the 
bullet. After being swedged, the bullets must 
be carefully balanced in a pair of small scales, 
kept for that purpose, and then put into the 
rack of the ammunition box. 

Patches. — These must be cut with a 
punch of the kind used for cutting wads for 
shot guns, hardened and tempered and ground 
up to a fine edge. It is advisable to double 
up the linen so as not to cut more than eight 
patches at one time, otherwise they wiU not 
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'be of an uniform shape and size. For fine 
target practice you do weR to use the best 
brown Irish linen, the price of which is about 
60 cents per yard. Some rifles require finer 
linen than others, but I prefer fine^ brown linen 
to white, for the bleaching is generally done 
with acids, which in a degree destrpy the 
strength and sharpness of the linen. I shall 
here give a rule which will apply for propor- 
tioning the size of fhe patch to the flat-ended 
picket bullet from i to i inch bores, simply 
observing that it is safer to have the patch too 
large than too small. " The diameter of the 
patchy consequently the punchy must be twice the 
diameter of the butt qfthe bullet?'* 

Starter. — This improvement is made of 
different shapes and substances, but after a 
great deal of experience in all weathers, I 
prefer the one shown in Figs. 6 and 7, Plate 
4, and which is manufactured by Morgan 
James, of Utica. It is made of brass through- 
out. The straight starter works through a 
guide socket about H inches long, but a lip 
^ at the end, striking against the countersiii 
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at the lower eod of the guide, prerents 
them from separating. The large hollow 
socket is turned out true and square with the 
guide socket, and fits over the loading muzzle, 
which for that purpose is turned up true with 
its bore. 

Fig. 8, Plate 4, shows the form of a com- 
mon straight starter, which is q^ed when 
accuracy must be sacrificed to portability and 
convenience, as is the case in hunting and war. 
It may be made of brass, or wood with a brass 
ferule ; I prefer the latter, because it is lighter 
and less liable to injury. 

Having described the equipments directly 
connected with the weapon, I shall now pro- 
ceed to give the reader a sketch of such fur- 
niture as I am in the habit of using, although 
their particular adoption is not essential to 
ensure good peribrmsgice. The first that 
claims attention is the box in which the am- 
munition and equipments are carried. Figs. 4 
and 5, Plate 5, show a plan of one I use. 
In the compartment A, I put a small brass 
hammer, for the purpose of moving the front 
sights, nailing on targets, &c., a screw-driver, 
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a two-feet rale, a pair of compasses with pen- 
cil leg, for describing circular targets, a cone- 
driver, charger, and starter, the end of which 
is protected by a pine wood cap. In B, I 
put a paper of small tacks for the purpose of 
nailing on the target papers ; in C, two racks 
or cases of bullets of the form shown by Figs. 
2 and 3, (the lower part is of wood in which 
60 holes are made of the form of the bullet, 
and in which they are placed after being 
swedged and balanced ; the cap is of tin, 
lined with cloth.) In D,the powder flask finds 
a location, and in E, a tin box of caps, and 
another of patches. The box and divisions 
are lined with cloth throughout. Some marks- 
men have more costly and complicated boxes, 
but in this there is convenience enough for 
one day's sport, and its cost will not exceed 
two dollars, if made of Walnut or Mahogany. 
The next article to be considered is the 
rest. I will here state that for first rate shoot- 
ing, a good firm rest is indispensable, for per- 
formances made from logs, stumps, rails, and 
fences are generally very inferior. Of what uw 
is it to carry out all the niceties in toarking di 
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weapon, if you spoil the whole bj using a false 
and crazy rest ? As this work is not likely 
always to fall into the hands of careful men, 
I think it best to speak out and give such 
advice as young beginners and slovenly prac- 
titioners may profit by. Of what use, I say, 
is an elegant and costly and good performing' 
weapon, in the hands of a man, who does not 
know from ignorance, or neglects from care- 
lessness, how to use it and bring forth its good 
qualities and best performances? About as 
much as providing an alligator with a snuff- 
box ! 

I shall describe a portable rest which I am 
in the habit of using, and leave it for the 
marksman to imitate or make any alterations 
he may fancy. Fig. 1, Plate 6, is a perspec- 
tive view of this contrivance. A is a plank 
of hard wood 4 feet 6 inches long, 10 inches 
wide, and 2 inches thick. B B B B are 4 
legs of maple turned round, 1^ inches diame- 
ter at the ends, and 2 inches at the swell, 
and 3 feet long, which ship into the bench 
plank. A, through circular holes cut for that 
purpose on the bevel, the legs splaying out 
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sideways^ so that the top of the bench is 2 
feet 9 inches high. C is a piece of pine or 
other soft wood^ as long as the bench is wide, 
9 inches high, 2 inches thick at the top, and 6 
inches at the base, nailed down to the bench 
A, having nicks cut into it, covered with cloth 
to prevent vibration, for the rifle to rest in. 
This must be set on the bench so that when 
the marksman is at rest, the first thimble of 
the barrel will just reach it. D, is a piece of 
1 inch pine board nailed on the bench. A, 
and cut into a shape at £, to suit the marks- 
man's breast, and having a piece, F, of inch 
board 6 inches long, and 3 inches wide, nailed 
to it and the bench plank at a proper angle, 
where the left fore-arm and fingers rest, and 
another piece, G, of the same dimensions, on 
which the right elbow and fore-arm rest, the 
right top-arm forming a cushion against which 
the butt of the rifle recoils. I have seen a 
great many rests, but never one to equal this 
for convenience, fitness, and firmness. If it 
be desirable to make it permanent, the legs 
may be square and mortised into the bench, 
and stifiened with braces. 
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In target practice, first rate markismen 
generally use flags, as indicators of the direc- 
tion, strength, and variation of the wind. They 
are commonly made of twilled cotco^ cloth, 
white or black as the seasons require, 6 feet 
long, and 2 inches wide, hemmed at both 
edges, and fastened to the top of poles 7 feet 
high, and placed from the marksman to the 
target at every 10 rods distance. Upon the 
correct observation of these flags, and proper 
application of their indication, depend the 
finest touches in the performances of the rifle ; 
and nothing but practice, combined with good- 
judgment and memory, will ensure them, and 
in some states of the wind these do not always 
avail. 

When using a globe sight, the size of the 
target ring of white drawing paper must be of 
a diameter to suit the distance of the target, 
the size of the bead sight, the strength of the 
marksman's eye, and the clearness of the at- 
mosphere. On a bright clear day at the dis- 
tance of 40 rods, with a bead of moderate size, 
the target ring may be 7i inches diameter. On a 
dull day, at the same distance, a ring 9^ inches 
in diameter may possibly be required. At the 
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distance of 80 rods a white target from 12 to 
16 inches diameter will be required, and at 
100 rods from 15 to 18 inches. These white 
targets must be nailed with " Tacks" to the 
centre of the wooden target, the face of which 
has previously been covered over with a dark 
non-reflecting substance, such as black or 
brown cloth, a mixture of soft soap and lamp- 
black, common mud, blue or green paper, and 
an " endless variety,'' as the flat-catchers say, 
<< too numerous to mention." I prefer some- 
thing that can be put on and taken off* pretty 
often ; and as cloth, although the best, is too 
expensive for every day work, I use either 
plain blue or green paper, which can be pur- 
chased at the paper-hanging retailers at 12^ 
cents per roll. The size of the wooden tar- 
get may be about 18 inches square at 20 rods, 
2 feet at 30, 3 feet at 40, 4 feet at 60, 6 
feet at 80, and 6 feet at 100 rods, and made 
of i inch bass or other soft wood, nailed upon 
two legs of hard wood of sufficient size to be 
in proportion with the target. These legs 
ought to be placed near the extreme edges of 
the target, and project 1 inch at top, and 18 
4 
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inches at bottom^ sharpened so as to penetrate 
the soil. By striking on the upper projections 
of the legs, the target will be generally fixed 
sufficiently firm, but if the wind be very rough, 
light props to the outer edges must be used, 
for if placed near the centre they will be cut 
away by the bullets. If the direction of your 
shooting be liable to be crossed by people or 
cattle, it is advisable to have a barricade of 
clay or stone 2 feet 6 inches thick, and as large 
as the target,* without such precaution you 
may unexpectedly find yourself in the claws 
of the law, or have at least a fall of " cow 
beef,'' which will be any thing but pleasant 
either to the feelings or the pocket. 

A refracting telescope of considerable power 
is requisite to observe the bullet holes in the 
target, making the marksman independent of 
the marker. These can generally be pur- 
chased at from 10 to 20 dollars each, although 
the one I use cost 45 dollars, made by Lere- 

* A cubical box made of hemlock boards 18 inches long on 
the side, and filled with raw cotton, is a most excellent receptacle 
for the bullets ; the trouble of occasionally taking out the cotton 
is paid for by the recovery of all the leads.— «4t^^* 
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hours of Paris, with a power of 77 times, and is 
heautifully clear, with which at 40 rods a pin's "^ 
head maj be seen. The Messrs. Pike of 
New- York generally have on hand some ex- 
cellent French- telescopes^ from 16 to 20 dol- 
lars each. 



PART SECOND. 



ON THE PRACTICAL. MANIPULATION OF THE IBIPROVED 

AMERICAN RIFLE AT REST AND OFF-HAND 

TARGET PRACTICE. 



CHAPTER I. 

The requisites for making a good marks- 
man are possessed by the majority of men. 
It is not indispensable that a man's nerves be 
of iron, his front like Jove, his eyesight pierc- 
ing as the eagle, his action quick as light- 
ning ; no — this is the " poetry" of the art, but 
not the "naked truth." I have seen men 
whose nerves were very much diseased, others 
whose eyesight was only moderately strong, 
others whose judgment was very slow and un- 
certain, and whose motions were any thing 
but quick, and all of them do good shooting. 
But I am of opinion there are but few men 
qualified by nature and practice to bring forth 
at all times the highest qualities of the weapon, 
by putting on the " finishing touches" of the 
art. 

For off-hand performances the requisites 
are more imperative ; a good eye, good judg- 
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ment, concentrated action / and if no extra- 
neous support be used, a vigorous frame/are 
all needed. Cooper, in the beautiful tales of 
the " Pathfinder" and the " Deerslajer," makes 
his hero " Leatherstocking" perform and brag 
a " leetle" too much. The knack of driving 
common nails, off-hand, at 100 yards distance, 
and of pinning the war-lock of a chief to a 
tree at 200 yards, are more than the matter- 
of-fact people of the present day can be made 
to believe. " Killdeer," the gift of the beautiful 
but coquetish Judith, must have been <^a 
very" " oncommon weapon," and I should 
not stick at making a pilgrimage, barefoot 
and on thorns, if Mr. Cooper, in any of his 
future tales, will interpret the writing on the 
stocky and let us know where the saintly relics 
are now reposing. I tremble at the tliought 
of disturbing the faith of the simple and en- 
thusiastic, but these feats and boasts of '< Hawk- 
eye" have cost me a great deal of time and 
money, in .proving that the rifle cannot be 
made, nor the man produced, to do suc^h 
** heavenly execution."* The feat of hitting 

♦ The perusal, when a boy, of some of Cooper's Tales, espe- 
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a potato, when thrown up into the air, with 
a rifle bullet, is not ^< uncommon," and I can 
^^ do some" at that game ; but there is no dead 
certainty in this, for the least hang in the firing 
of the charge will inevitably compel you to 
miss. If this should meet the eye of any of our 
^^ dreamy writers," who may happen not to 
know quite as much about the \^ beautiful 
weapon," as Mr. Cooper appears to, I hope 
it may have the effect of preventing them 
from " gilding gold," or " painting the butter- 
fly;" the actual performance of the rifle is 
startling enough, without being smothered in 
romance or drowned in fiction. 

I shall now t^ke the young marksman to 
the rest, and consider he has the target up at 
40 rods distance, and going to use a tai^et 
rifle of the best description, his flags at every 
10 rods, his wits and self-possession at his 

cially tho " Last of the Mohicans," gave the first bias to the 
author's mind, and induced him to study the construction and 
use of the rifle, and fired his soul with the expectancy of behold- 
ing the red man and his lovely, lonely wilderness. Alas ! the 
duration of both, on this continent, is but short ; and many white 
men of the next generation will depart without seeing the " image 
of God" in the form of the wild child of tho wildeniess. 

4* 
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fingers' ends. The first manipulation to be 
performed^ is to force with a wiping rag all 
the oil out of the barrel that you can, take 
out the cone, clean it and the passages, insert 
some loose powder into the cone seat, screw 
in the cone, and fire it off. This will drive 
out the oil and dirt left in the communication 
of the breech from the last day^s practice. 
Take the charger^ and after carefully measur- 
ing out the proper quantity of powder, pour it 
slowly into the muzzle of the weapon, keep- 
ing the barrel upright ; take the patch and wet 
it thoroughly in your mouth, put it on the cen- 
tre of the muzzle, upon it place the bullet and 
seat it firm and true with your finger and 
thumb, then apply the starter, and after giving 
it two light taps with the palm of your right 
hand to start the bullet true, give it two more 
and send it down as far as the starter reaches ; 
then take the wiper and push down the bullet 
carefully and slowly upon the powder. Take 
off the muzzle, put on the cap, place the 
weapon on the rest, sit down, cock, and set 
the trigger, place the butt-plate square against 
the upper part of the top^rm muscle, bring 
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the right hand to the grip and back guard, 
whilst with the left take firm hold of the front 
guard, keeping, with both, the weapon tight 
to the shoulder, and "^rwi sidewaysj^^ but do 
not press the muzzle end "down on the rest, 
for its own weight ought to be sufficient to 
ensure it not jumping when fired off; observe 
that the front sight be upright, and seeing the 
bead sight through the centre of the globe 
sight, place the bead itself upon the centre of 
the white target, observe the flags, pull the 
(rigger^ and if all is rightly and properly done, 
the shot will be all right also. If, however, 
after firing three or four shots, the centre of the 
shooting be too low or too high, to the right 
or to the left, regulate the back sight for the 
former, by elevating or depressing, and for the 
latter by knocking the front sight to one side 
or other, as the case may require. This part 
of the manipulation to young beginners is very 
troublesome, as it exacts more thought than 
they are generally willing to bestow, or have 
2lny idea the case absolutely requires. I wish 
to impress upon the young marksman the ne- 
cessity of mastering this department of the art 
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as quickljT as possible, so as to be able at 
once, after three trial shots, to put the cen- 
tre (^ the shooting into the centre of the tar- 
get. To accomplish this, it is necessary to 
have a table calculated, showing the variation 
sideway which one division of the front sight 
index effects, and the distance which one turn 
of the back sight elevates Qr depresses, and at 
all ranges most likely to be used in practice. 
I will give an example for the sake of eluci- 
dation only, for it is not likely that the dis- 
tance between sights will suit for any other 
rifle. Supposing you are practising at 40 
rods^ or 220 yards, and that the back and front 
sights are three feet apart, it is evident, the 
front sight index being divided into sStds of an 
inch, that when the front sight is knocked one 
division or s^d of an inch sideway from where it 
was when the last shot was made, it will, when 
the weapon is fired again', make a continued 
deviation sideway of 3^2 d of an inch in every 
three feet the bullet is projected, and at 220 
yards will produce 220 x ^^ =6f inches. Also, 
under similar circumstances, one turn of the 
back sight of a 64 to the inch thread, pro- 
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duces* eMh of an inch in every three feet, con- 
sequently one turn makes a difference of 220 
x^4=3i inches, lessi\. A marksman know- 
ing this, will, if the first three trial shots strike 
seven inches too low and seven inches side- 
way, turn up the back sight two turns, and 
knock the front sight sideway one division, 
keeping in mind that if you want a bullet to 
strike the target to the left of the last shot, 
knock the front sight sideway to the right ; 
and if you want it to strike to the right, 
knock the sight to the left. This is obvious 
to any one of geometrical acquirements, al- 
though I have seen men of education at a loss 
where a backwoodsman never errs. 



CHAPTER II. 

When the wind blows very strong, it will 
at the same time generally puff in streaks or 
gusts, and in shooting in such weather the 
nicest judgment and attention are requisite 
in order to keep the bullets together; end in 
spite of every thing, the best marksman can- 
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not always succeed, and occasionally a wild 
shot is made. This results from the bullet 
acquiring a new direction from striking against 
a gust or streak of wind^ which it keeps 
throughout the length of its flight, in addition 
to the action of the general strength of the 
wind ; and it is evident the nearer the com- 
raencemont of its flight that such new dircc- 
tion takes place, the greater will be the vari- 
ation at the target ; and for this in particu- 
larj and windy* flawy weather in general, it 
is necessary to watch the flags nearest the 
rest, with greater care and attention than 
those nearest the target* Some marksmen 
prefer to get the shooting of the weapon cen- 
tral with the target, and keep firing away, 
merely using the flags as indicators of any 
change in the direction of the wind, or any 
very sensible addition to or diminution of its 
strength, and not caring to be particular in 
watching the smaller variations. In general, 
such marksmen have better eyes than judg- 
ment, and in a side wind their performances 
are pretty well *' up and down^^^ but are ne- 
cessarily deficient, " sideways,'^' The target 
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No. 1, Plate 6, was made by rae under such 
an inferior mode of practising ; and although 
a moderate performance, does not equal the 
more studied and careful manipulation dis- 
played in No. 2. No. 3 was made with the 
wind blowing directly the same way as the bul- 
lets flew, and shows very distinctly the causes 
of variation when the wind is sideway, for a 
streak or gust, which, in shooting down wind» 
had strength sufficient to force up the bullets 
to the top in No. 3, would, if shooting across 
the wind, have driven them across to the right, 
as in No 1. These targets were made with 
a rifle of 90 to the pound calibre, made by M. 
James, of Utica. Target No. 4 was made at 
the same distance with a rifle the barrel of 
which weighs 33 poands, and J inch or 38 
to the pound calibre, and carrying an ounce 
picket bullet, with five calibres of powder. 
Target No. 6 was made with a 12 inch Wes- 
son pistol, in a favorable time, at the same 
distance. It is evident from the appearance 
of these targets, that, at 40 rods distance, the 
two last named weapons are no match for the 
first ; and this arises from the impossibility of 
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giving their bullets as much velocity, in pro- 
portion to their surfaces, as the first, which 
may be understood by consulting the part on 
" Theoretic Principles." Target No. 6 was 
made with my Tally-Ho Wesson rifle, with 
telescopic sights, and is the best ten shot string 
at 40 rods that I ever made, measuring only 
11 inches centre and centre. 1 have made 
ten successive shots at 40 rods much closer 
together, but never succeeded in getting a 
string to look or measure better than this. 
Target No. 7 was made by Captain W, Tis- 
dale, of Utica, with one of James's muzzled 
rifles, using telescopic sights, and measures 
91 inches centre and centre, and is the 
shortest ten shot string at 40 rods that I ever 
knew made. Such is the progression of 
knowledge and art ! 

The marksman when down at the rest must 
study to put himself into a position perfectly 
at ease, but not too loose ; he must hold his 
weapon firm, but not tight enough to strain 
his muscles. He must not fire too quickly af- 
ter being seated, but take especial note of the 
indication of the flags with regard to their 
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comparative state with the last shot, and their 
general appearance indicative of a change in 
the direction, or a general increase or diminu- 
tion in strength, and not fire until he feels con- 
fident that his observations and deductions are 
correct. To be a finished performer he must 
not wait until the flags are exactly in the same 
state as they were when he commenced the 
string ; he may wait for an hour and this per- 
haps will not take place. The plan 1 adopt, 
is to avoid all the heavy gusts and streaks as 
much as possible, and fire in the intervals 
when the wind is more moderate, forming my 
judgment from a comparison of the then 
state of the wind as indicated by the flags, 
with its state at, and efiect on, the last shot. 
If the wind be uniformly stronger, I hold as 
much into it as, from practice and knowledge 
of the particular weapon I am using, 1 know 
is sufficient, preferring to hold too little rather 
than too much. If the wind be weaker, I 
hold down wind, my judgment based upon the 
like perceptions. When using a globe and 
bead sight, I never dare place the bead out of 
the centre of the target, but ^'cant^^ the 
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weapon over sideway, so that the top of the 
bead sight is inclined towards that side to 
which I wish the bullet to be projected. This 
is dangerous work for a new beginner, and he 
must not pursue such a course until he can 
tell tolerably well, at a glance, whether the 
front sight be really upright or not. As sim- 
ple as this may appear, it troubles nine out 
of ten to accomplish, and they " cant " their 
weapons over to one side or other very consid- 
erably ; and if they keep it all the time at the 
same angle and at the same side, it is not of 
much consequence. However, knowing that 
such manner of holding a rifle is not proper, I 
beg to caution those who are not aware of the 
causes of bad side shooting, against doing so ; 
for this, combined with not having the centre 
of the bead on the centre of the target, but 
somewhere around it, produces such bad per- 
formances, which are generally ascribed to the 
slow shooting of the weapon ; a simple mis- 
application, putting upon the back of a" deaf^^^ 
I was going to say " dumb " " critter,^^ faults 
which ought to be borne on their own. 

I shall now proceed to give the young marks- 
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man some instructions in what I consider to be 
the most desirable, and manly way of using a 
rifle, that is, at ^< off-hand.'' I consider that 
when we say ^* offAuind^'^ we ought to mean 
that the marksman shall use nothing except 
himself and his weapon, and with them only 
form his rest as he pleases ; having a perfect 
right to stand up and off-hand clean, hip, or 
rib his elbow, but he must not bring in and 
use any extraneous help, such as wipers, ram- 
rods, sticks, or come the " Mississipi dodge^^ 
by having a jointed rest attached to his body, 
and running along his left arm, and«by a sim- 
ple movement making it as stiff as if mesmeriz- 
ed or case-hardened. No ; such " legisms " do 
not come under the fair term " off-kand,^^ and 
I shall treat only of the art as produced by a 
fair, clean off-hand operation. For this purpose, 
if a marksman intend using the globe sight, he 
will have a rifle the barrel of which does not 
weigh more than 8 pounds, and a 90 or 100 to 
the pound calibre, 2 feet 7 inches long when 
the muzzle i& off, and the guard provided with 
hooks, which are a great help both at off-hand 
and rest. He must t^ke up a position similar 
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to the sketch in the Frontispiece, his left side 
presented to the target, but his left shoulder a 
little thrown back, his left foot advanced and 
nearly in a line towards the target, his right 
foot at right angles with his front, his bodj 
thrown back but slightly, and a little sideway, 
away from the target, so that the centre of 
gravity is nearer the right foot than the left, 
but not so much as some are in the habit of 
practising and recommending. The left hand 
grasps the barrel at about ten inches from the 
breech, and serves as a prop or support for the 
weapon, the left elbow being nearly under the 
barrel, but not quite; the right top-arm is 
thrown out square to the line of the weapon, 
and consequently square and level from the 
body, the butt-plate resting on the top part of 
the top-arm muscle, the right hand grasping 
the grip of the stock and the guard hook, and 
in this position, ^'motionless as a statue j^^ when 
all is ready, the right forefinger gives the tap 
to the trigger, and then — it is too late, — it 
cannot be recalled. Lay it down as a maxim 
in off-hand shooting, that whatever part of 
the target the bead sight covers at the time 
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you give the tap to the trigger, there the bul- 
let will be found to have struck, unless the 
operator has a kind of St. Vitus's dance, 
ycleped the " buck feverj^cMr an easily excited 
temperament. If any such, readers have 
waded so far into this volume, I would advise 
them to lay it down and " waddle " no farther. 
There is no perfect cure for them without a 
preparatory operation, and that is to take it 
*^ cool " and teep " cool " by thinking either 
of their debts or sins. This prescription will 
not reach all cases, for I cannot, like a patent 
quack, cure all patients with one pill, but it 
will most likely apply to the majority, for all 
who ^^ finger a trigger " are eminently troubled 
with both, if the decalogue be a standard 
measure of the one, or the frequent dunning 
of tradesmen and an empty purse any indica- 
tion of the other. 



CHARTER III. 



The working or manipulation required in a 
rifle at off-hand is the same as at rest, and 
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consequently, I can add but little to the shn- 
ple directions for position. I have found that 
after a day's practice, the best plan is to put a 
tablespoonful of bear's or lamp oil into the 
barrel of the rifle, having previously stopped 
-up the vent and cone, and let it remain there 
till you use the rifle again. The oil saturates 
and loosens the residuum in the breech and 
communications, so that the greater part of it 
can be forced out with a wiping rag and a 
small quantity of powder, placed in the cone 
seat, and fired off. By this method the weapon 
is kept tolerably clean for several days' prac- 
tice, and there is no possibility of the interior 
of the barrel becoming rusty, as is too often 
the case when water is used for cleaning out 
by incompetent and careless persons. How- 
ever, when a rifle becomes so foul as to re- 
quire cleaning out with water, use it " boiling 
hotj^^ and be ^s quick about the operation as 
possible, and don't forget to work a quantity 
of oil through the barrel with a dry clean rag. 
After using a rifle, however slightly, always 
remember to clean and rub the " outside " of 
the barrel and trimmings perfectly dry, and then 



IMPROVED AMERICAN RIFLE. 95 

apply a moderate coat of good bear's or lamp 
oil, either of which is better than Florence 
olive oil. Some people are very particular 
about what kind of oil they use in their favor- 
ite rifles, but good clean bear's oil or best fish 
oil is good enough and more ^^ comeatable " 
than squirrel, coon, or deer's leg oil. 

The performance which a marksman may 
calculate upon doing, will depend upon the 
state of the wind and weather. In a favora- 
ble time at rest, he ought to make at 20 rods 
a ten shot string of from 8 to 10 inches ; at 40 
rods, from 20 to 26 inches ; at 60 rods, from 
40 to 60 inches ; at 80 rods, from 80 to 100 
inches ; at 100 rods, from 110 to 120 inches. 
At ofi*-hand, he ought to make at 10 rods, a 
ten inch string ; at 20 rods, from 15 to 20 
inches ; at 40 rods, from 40 to 50 inches ; at 
60 rods, from 60 to 80 inches ; at 80 rods, 
from 100 to 120 inches, and at 100 rods, from 
140. to 160 inches. If be occasionally make 
better work than this, it is no rule that he can 
do so at any future time, and if marksmen 
would not let a chance performance mislead 
them, they would very often save both mon^y 
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and credit. With a 12 inch Wesson [Hstol at 
rest, a marksman ought to do as good work as 
with a rifle off-hand at any distance under 100 
rods. This will appear strange to the /'tfit* 
initiatedj^^ but it is true. In the fall of 1844, 
when on a hunting tour at Eaton Rapids, in 
Michigan, I shot at and hit three flour barrels in 
succession at 80 rods with this 12 inch pistol, 
giving 50 cents per shot. Gen. Dunham in* 
dulges in the practice of shooting across the 
Hudson river, at West Troy, and generally 
succeeds in hitting a flour barrel every time, a 
distance of 600 yards ; a nut for thope to crack 
who are entrenched in long barrels and large 
calibres, for the picket bullet of my pistol 
weighs only 75 to the pound. 

In general, schemers are of a very sanguine 
and ardent temperament, and some people 
who can't be talked, but must be driven out of 
their old practices and ideas, may imagine that 
I am one of them, when I assert that a proper 
telescopic sight for target practice is as supe- 
rior to the globe and bead sight, as that is to 
the old open crotch and silver sight. I am 
willing to admit that the generality of marks- 
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men are not qualified to use a telescope to the 
best advantage, and most probably this will 
preclude their general introduction as a sight 
for target practice. But I can assure those who 
do feel competent to use a telescopic sight, 
that when properly made and fixed upon their 
rifles, with a careful application to practice, 
they will never regret the outlay of 20 dollars 
on this instrument and fixtures. No more 
dovetails and defacings of the weapon are ne- 
cessary than what are required for the globe and 
bead sight, the front movement of the telescope 
being effected in the bead sight dovetail, and 
the back movement in the globe sight. This 
is a great recommendation so far as appear- 
ance and simplicity are concerned, for the tele- 
scope can be taken off, and the globe and bead 
sight substituted in half a minute, and no one 
be aware that such an instrument was ever 
used upon the weapon« Besides, who would 
wish to be straining and stretching his eyea 
on a dull day, to ensure the centricity of the 
bead sight, when, with a telescope, he can 
centre a dime at 40, and see a bullet hole at 80 
rods ? For turkey shooting this sight is ^^per- 

5 
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fection perfected," and I have reason to think 
it will, in conjunction with the other improve- 
ments in the rifle, drive this relic of border- 
ism out of the pale of the more civilized inte- 
rior, and string matches will be substituted, 
for they show in an eminent manner the per- 
fection arrived at in the manufacture and ma- 
nipulation of this " beautiful weapan.^^ At a 
trial of skill made at Syracuse, in the fall of 
1843, General Dunham, Owens, Barney, 
Cushney, Sketchel, Weaver, Haight, and my- 
self, contending for a purse of 100 dollars, 
subscribed for among ourselves at two dollars 
per string, to be won by the shortest three shot 
string at 40 rods, was, after some good shoot- 
ing, won by Cushney with Owens' rifle, one 
of Edwin Wesson's manufacture, the string 
measuring 6t inches. In another trial of 
skill which took place at Sherburne, Chenango 
Co., in the spring of 1844, a fat ox, valued at 
loo dollars, was shot for at 40 rods by three 
shot strings, and won by Barney, beating Gen. 
Dunham, Owens, James, Carpenter, and my- 
self,] the string measuring 4U inches, and 
made with the same weapon that won the for- 
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mer match at Syracuse. At a shootiDg-match 
held at Sherburne, Chenaugo county, Ja- 
nuary, 1845, a purse of 25 dollars, con- 
tended for by Messrs. James, Haigbt, Covell, 
Lush, and Rider, was, after a fierce con- 
test betwixt James and Haight, won by the 
former making a three shot string of 3f inches 
— Haight's shortest string being 3i inches, and 
James's second best 4i inches. The weapon 
used by James was made by him, with Clark's 
patent muzzle, and is now in my possession. 
In the spring of 1846, 1 won a fat ox at West 
Troy, making a five shot string at 36 rods which 
measured df inches, using a patent-muzzled 
rifle, made by James of Vtica, with telescopic 
sights. 

In the manufacture of telescopic sights, 
such as I have previously described, I beg 
to recommend M. James, rifle manufacturer, 
Utica. He is a first-rate ^^ working mecha- 
nicy^^ and having been employed by me in all 
work connected with the telescopic sight, 
can give better satisfaction, — " having been 
through the mill " — than those who have not. 
In the manufacture of rifles, Edwin Wesson, 
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of Northboro', Massachusetts, stands first in 
' public estimation, as no other maker can 
legally use " Clark^s patent loading-muzzle ;'' 
and a weapon so made, for target-practice, 
stands unrivalled in the world. How long it 
will remain so, depends upon the progressive 
mechanical knowledge to be developed in the 
present and future generations. 

It would at the same time be unfair not 
to state the merits of such makers as Fish, of 
New-York ; James, of Utica ; Billinghurst, of 
Rochester, and maoj others. If fair prices 
be given, they may be relied upon to turn out 
weapons in accordance with the improvements 
of the age ; and although not so serviceable 
for so long a time as the patent-muzzled, are, 
when new, nearly equal in precision of per- 
formance.* 

* Since the above was written in 1844, Mr. Wesson has 
consented to allow all rifle makers to use the patent muzzle, by 
paying him the sura of three dollars for each muzzle, two of 
which he has ta pay to Mr. Clark for the patent right. I hope 
that rifle manufacturers will duly appreciate this act of liber- 
ality, and use him in the way that such conduct merits.'^Auihor, 



PART THIRD. 



ON THE CAUSES AKD LIABILITY TO ERROR ITU MAKING 
ACCURATE PERFORMANCES. 



CHAPTER I. 

It will be more profitable and natural to 
treat of the sources of error as they occur in 
going through the processes of wiping, charg- 
ing, and firing, than presenting them in ro- 
tation according to their respective merits. 
Wiping out irregularly is a source of error, to 
remedy which, a number of rags of an uniform 
size must be cut or punched out of a piece of 
cotton flannel, having them washed and dried 
after use. I have about one hundred such rags, 
and use them thus : I take one and spit pretty 
freely upon it (preferring spittle to water), 
place the wet side so as to come in contact 
with the bore, and work it up and down with 
the wiper so as to loosen the residuum of the 
burnt powder, then use the other side of the 
rag in the same manner ; and lastly, take a 
dry rag and wipe out with it, using both sides. 
The great ohiect in wiping out, is to prevent 
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an accumulation of burnt powder along the 
bore; in rjemoving which, you must guard 
against using too much wet or spittle, or the 
breech and bore will be left damp, and thus 
injure the ignition of the charge. 

One of the most important points to be de- 
termined and secured, is an equal and simi- 
lar weight of powder for each separate charge. 
Assuming that the strength of the powder is 
equably diffused throughout its mass, this c^n 
be done accurately by weighing, in a pair of 
apothecary's scales, each charge separately, 
and using a number of paper or brass tubes 
with stopples, containing one charge each. 
This process is too tedious and particular un- 
less the marksman aim to become a finished 
performer, and then it is not of much advan- 
tage unless he be as nicely particular through- 
out the whole of the remaining operations and 
manipulations. A brass tube, with a wooden 
stopple, very nearly of the same diameter as 
the rifle bore, is generally used as a common 
charger ; and from a great number of experi- 
ments which I have tried, to ascertain the 
liability and amount of error in u^ng it as a 
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measure of weight, 1 am inclined to think, 
that with proper care it can be uspd with suf- 
ficient accuracy, and fifty successive charges 
measured^ which shall not vary more in each 
charge than one drachm, in extremes^ amount- 
ing to an error of one-sixtieth part of the 
whole in a charge of sixty grains. However, 
after all the care and attention we can bestow, 
this is the minimum amount of error; and I 
know that if the marksman be negligent, a 
difference of three grains can easily be made, 
amounting to an error of one-twentieth of the 
same charge, an amount suiliclent to make a 
difference of four inches up and down in the 
flight of the bullet at forty rods. Now the 
causes of such errors I take to Im?, first, *' neg- 
lecting to have the charger filled level with its 
top^ sometimes scanty so7netim/^s heapedJ^^ TO( 
remedy tliis, you must see that evrrr rhnrire 
is ^^ striked measure ;^'^ and lo ■ 
charger a very little heaped, boidr 
dually to an angle of 60°, at \V 
turning it round with the fi^v- 
grains of powder will fall d' 
and leave it level full, or ' 

5' 
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Second, << sometimes a smcdl lump of dried 
powder gets into the flask, sufficiently large to 
block up part of the orifice of the valve, and in 
that case the powder flows out much slower 
into the charger." To guard against this, 
the powder must be carefully dried, and atl 
the particles of dirt, cork, and lumps of powder 
picked out and thrown awaj. A piece of 
cork as large as a pea, in a charge of powder, 
will be the means of a bullet striking the 
target 6 inches tielow the average height at 
forty rods ; for besides the quantity of powder 
it displaces, it hinders the instantaneous and 
regular combustion of the grains of powder in 
the breech of the rifle. Third, " the orifices 
of some flasks are too large for filling chargers 
f ths of an inch in diameter with any degree 
of accuracy." I always use a flask with a 
small orifice, so that the powder cannot flow 
into the charger very fast ; for powder is liable 
to flow out more irregularly from a flask with 
a large orifice than with a small one. Any 
one may convince himself of this by taking a 
common flask, and filling the rifle charger 
quickly, by opening the valve as wide as pos- 
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sible, and placing this qaantitv c^ powder in 
one of the cups of a pair of fine balances : then 
refill the char<^er from the same flask with the 
valve nearly closed so as to let the priwd^ 
flow forth as slowly as possible, and pat this 
quantity into the other cap, and it will oat- 
weigh the first charf^e as much as three io a 
charge of sixty grains, if the grain of fii^j^ 
jjowder be moderately large. Therefore it is 
obvious that the Ijest way to get rid of this 
liability to error, is to have the valre-r>p^;niftg 
of the flask moderatelv %rnall. >V>firtb, " nesf- 
lecting to refill the flask when nearly empty/' 
Most marksmen have^ no donbf^ obfiierve#) in 
shooting away a flask of powder, that the best 
and most even p^rrformanc^; was made from the 
first three-quarters of the quantity of powder ; 
and that the other part of the pr>wder in tbe 
bottom of the flask projected the ballet* TWy 
irregularly. This is occasioned by the snndli 
grains of {)Owder, together with the dost a 
dirt, settling down to the bottom d^tbe ia 
and knowing this, you must refill the £ 
when about three-quarters empty, 
some future time when you do not 
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do very particular shooting, Maze away until 
the flask be empty. 

The next point to be insured is evenness in 
texture of the linen used in patching, simi- 
larity in the size of the patches, and their 
concentricity with the butt of the bullet when 
started at the muzzle. This can be accom- 
plished by procuring linen of the best quality, 
doubling it u p so that not more than eight patches 
are cut at one time, carefully picking them over 
and examining each patch separately, and 
throwing away such as are deficient in shape or 
uneven in texture. There is no way, that I am 
aware of, to insure the concentricity of the patch 
with the bullet, further than spreading it out 
flat and setting it, by the eye, concentric with 
the outside of the muzzle ; then press the ball 
of the fore-finger upon the patch over the bore 
of the barrel, observing whether the print of 
the bore be concentric with the outside of the 
patch ; if so, place in the bullet with the fin- 
ger and thumb and seat it firm and true, apply 
the starter, and with " care^^^ that everlasting 
" hare " to a marksman, the patch will be as 
true with the bullet as is necessary for the best 
performances. 
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The next important point, and one impera- 
tive for fine shooting, is " similarity in weight, 
size, and figure of the bullets." Great ad- 
vances in this respeot have been made within 
the last four years ; more so, probably, in pro- 
portion, than in the other requirements for the 
use of the rifle. The leads are carefully cast 
in a brass iiiouid, then swedged to insure simi- 
larity in size and figure, and lastly, balanced in 
a pair of small scales, to insure similarity in 
weight. I usually, when balancing, make 
three distinctions amongst the leads ; those of 
which the greatest quantity are of an equal 
weight, I reserve for best performances ; 
those which are indiscriminately lighter 1 put 
in a heap by themselves,'?ind those which are 
indiscriminately heavier I put in another heap 
by themselves, using both for trial shots and 
common practice. 



CHAPTER II. 



Another cause of inferior shooting is 
" starting the bullets irregularly and not twice 
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alike.'' This will always be done when using 
the common straight starter, and the degree of 
irregularity will depend upon the mechanical 
gifts^ of the operator. Rifle makers generally, 
and some few others, can manage to do good 
shooting and use a straight starter; but it is 
not a fit instrument in every marksman's 
hand ; and for that reason, the •^ guide starters" 
ought to be used with the best target rifles, 
and furnished with the weapon hn the first in- 
stance by the rifle manufacturers. It is the 
opinion of some marksmen that it is not of 
much consequence whether the bullet be 
started perfectly straight or slightly crooked. 
Now I know, from a great number of experi- 
ments, that if bullets be started straight with 
the bore, every thing else being right, they 
will fly straight and true ; but if they be started 
crooked, they will fly irregularly, whether 
every thing else be right or not. This irregu- 
larity«of flight is partly caused from the patch 
being tight on one side at the edge of the butt 
of the bullet, and on the opposite side scarcely 
touching it ; the top of the patch sinking in 
deep at this side, and scarcely touching at 
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Ill 




that, as will be seen by inspecting the annexed 
sketch, (to full size,) which 
shows the bullet at the 
breech end put down crooked, 
or so that the axis of the 
bullet is not coincident with 
the axis of the bore of the 



barroL Now it is evident 
that the point of the bullet in making one rev- 
olution around the axis of the bore during its 
flight, (which it will do generally in a " gain- 
ing twist " about once in 3 feet 6 inches,) will 
describe a spiral line around a cylinder ; the 
radius of which cylinder is the distance the 
point of the bullet is from the axis of the bore 
of the barrel. Now this amount in itself is 
too insignificant for notice, and were it not 
for the production of other sources of error, a 
bullet put down crooked would fly very 
nearly as true, but not quite so high as if 
put down straight ; and the most decided o'' 
is the ejectment of one side of tlie butt of 
bullet before the other in passing out a' 
muzzle during its flight, allowing the 
ling gas generated by the charge I 
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one side before the other, giving the bullet a 
direction towards the open side, as may be 
observed in practice and judged of from the 
annexed sketch (to full size). 
To whatever side of the 
true line of flight the point 
inclines at the time the bul- 
let passes the mu74Kle, to the 
opposite will it be projected, 
and the whole of the shoot- 
ing be bodily lower, from 
the increased friction of the 
■ patch and bullet on the 
lands and creases, and the irregularity pro- 
duced on the front of the bullet by the edges 
of the starter, destroying, in fact, all the ad- 
vantages of the patent muzzle. 

Another source of error, and a serious one, 
is "the placing the bullets down upon the 
charge of powder with the wiper, lightly at 
one time, and jamming them down hard at 
another." After a great many experiments 
with nine or ten rifles of different internal 
constructions, so far as freeing and cutting is 
concerned, to determine the amount of differ- 
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ence in the flight of bullets placed down lightly 
and jammed down hard, I h^ve come to the 
conclusion, that at the distance of 40 rods, with 
a charge of powder of 2 inches of the bore, 
a difference of 4 inches up and down can be 
produced. In some rifles, when the bullet is 
jammed down hard, the difference from the 
general level of the shooting is over ; in others, 
under. This I account for by their internal 
construction. Wesson's are freed in the creases 
more than those of any other maker that I am 
acquainted \vith, and the leads from his rifles, 
when jammed down hard, strike below the 
centre ; when from James' and others, who do 
not free the creases any more than the lands, 
they strike higher. I consider that the size 
of the vent-hole and cone have a good deal 
to do with it, for the escape of propellant 
gas from them must be greater when the charge 
is pressed down hard by the bullet, than when 
pushed down lightly. I advise all marksmen 
to put the bullets down lightly, but hard enough 
to insure their presence upon the powder, and 
as nearly alike every time as pos^ble ; wfaici 
may be done to a nicety in a properly fre€ 
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weapon, avoiding the ^^ ram jam " system alto- 
gether, for it has a tendency to crush tfp the 
grains of the powder, and also deprive the 
charge of its due quantity of atmosphere, 
which, probably, has more to do with the proper 
effect of gun-powder than we are actually 
aware of. 1 think it proper here to state that 
the size of the grains of the powder must be 
proportioned to the size of the calibre com- 
bined with its length. In general, short bar*- 
rels require quick, consequently small grained 
powder ; long ones, slow, consequently large 
grained powder. I consider that a bore 2 
feet 8 inches long and from 90 to 100 to the 
pound calibre is a standard for a flat-ended 
picket bullet, with two inches of the bore or 
about five calibres of powder of such quality 
as is manufactured for the express use of these 
rifles. If quicker powder were used, the bore 
must be reduced in length to about 2 feet 4 
inches, and in size to from 110 to 120 to the 
pound, the only means left, in. my opinion, by 
which the efficiency of these rifles can be im- 
proved ; and then there are doubts whether 
the *' lightning of such quick powder " would 



IMPROVED AMERICAN RIFLE. 115 

produce a regular and steady peribrmance. I 
am aware that such a combination would drive 
the bullets quicker, and consequently lessen 
the time that the disturbing causes of the at- 
mosphere have power to act upon them ; but 
there is danger of irregularity when the bullet 
is started at so great a velocity as to " upset " 
it. In case any one should question the 
power of powder to upset a leaden bullet, I 
may as well say that such upsetting can be 
produced at any time in a Wesson rifle by 
using 21 inches of the calibre of Dupont's or 
English rag powder ; and to guard against this 
upsetting, some marksmen imprudently use 
hard lead. 



CHAPTER III. 

One of the principal causes of irregular 
shooting is the upsetting of the bullets, arising' 
either from overcharge or overstrength d 
powder. The simple fact that leaden bullets 
can be, and are upset, is startling enough ; and 
shows conclusively that *^ common powder ^^ 
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does not burn instantaneously at the breech, 
but expands considerably, before the gas or 
force becomes disengaged from the residuum 
or dirt. And it further proves, that the purer 
the component parts of the powder, the greater 
the heat, and the more instantaneous the de- 
velopment of the propellant gas. For two 
inches of the bore of common powder of 
suitable grain will not upset the bullets in a 
rifle of 90 to the pound calibre, whereas the 
satoe charge of Dupont's or English rag of 
the same grain, will, from the same weapon, 
knock the bullets into a cocked hat; and this 
upsetting is more liable to take place in long 
bullets than short ones, inasmuch as the long 
bullet is heavier and having more vis inertice^ 
opposes more resistance to the blow commu- 
nicated almost instantaneously by the propel- 
lant power of such quick piire powder. These 
facts have led me to the conclusion, that we 
can only use powder of limited purity or 
strength in these rifles, and do first-rate shoot- 
ing ; for to my certain knowledge, the mo- 
ment a rifle commences upsetting the bullets, 
so soon does it commence shooting inaccu- 
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rately and unsatisfactorily. I have expressed 
this opinion to Mr. Wesson, who in 1846 
supplied James and me with powder very 
nearly, if not quite, as strong as Dupont's and 
English rag, and with which we could not do 
first-rate shooting. Furthermore, these facts 
force upon me the conviction that powder, 
proportioned for great strength, and the in- 
gredients of which are as pure as art and 
science can make them, tends, when ignited 
either in a rifle or any other tube, and whether 
the bullet be lead or cast iron, to fracture as 
well as propel. And from what does this 
tendency to fracture arise from ? undoubtedly 
from the expansive gas being generated very 
suddenly at a very great heat, being com- 
pelled as it were to spend a great part of its 
force upon the vis inertiae of the bullet and 
the resistance of the atmosphere. I have 
spent a great deal of time and thought on 
this subject, and conclude that if we could 
produce an inferior power to overcome the vis 
inertiae of the shot, be it lead or iron, in a rifle 
or cannon, and then apply the strongest "jpro- 
pellant^^ force which powder is capable of pro- 
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ducing, we should by these means overcome 
the fracturing tendency^ and thus obtain a 
much higher velocity and range than has ever 
yet been effected. 

It is advisalile not to overwork a rifle; 
that is, not to fire in too quick succession, for 
such overworking heats up the barrel loo 
much, and is apt to make the marksman too 
eager and careless in galloping through the 
manipulations, ** Take it cool," says the old 
saw, and your weapon will perform better; 
and if a few bad shots should slip out, you 
will have better means of judging whether 
the rifle or yourself be at fault. It is best to 
fire each shot in nearly equal intervals of 
time ; a rifle thus worked, will, after six or 
eight shots, be at an uniform temperature at 
each discharge. 

A marksman is liable to "ca/i^" his weapon 
over sideways nlore at one time than another. 
This is a fruitful source of bad shooting to 
new beginners, and the " uninitiated.^'* The 
best way to guard against it, is to see, when 
at rest and without looking through the globe 
sight, that the stalk of the bead sigljt be up- 
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right, and this is as necessary as cocking the 
lock. It is evident to whichsoever side the 
front sight inclines, to that side of the centre 
will the bullet strike ; and the greater the 
distance of the target, the greater will be the 
error. The knowledge of this induces the 
author and some marksmen to hold into wind 
or down wind, as the case may require, by 
keeping the bead on the centre, but the stalk 
inclined sideways, and this will succeed with 
a trusty weapon, in the hands of a skillful 
operator ; but I should advise all young prac- 
titioners to hold " dead on the centre^^^ with 
the sight as upright as they can get it. It is 
good practice to sit down at rest and take 
aim, and fire off caps on an empty weapon 
with telescopic sights, observing how the 
stroke of the lock moves the weapon side- 
ways, and also, how much and how quick 
you are liable to "j^iwcA,'' — for I verily be- 
lieve we all flinch more or less ; but the great 
point to arrive at, and which can only be done 
by coitstant training or the possession of a 
very healthy nervous system, is, not to flinch 
" before " you touch the trigger, but " fl^er," 
when the recoil has taken place. 
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I have now treated of all the errors that a 
marksman is liable to make in using a rifle 
for the purpose of target practice in particu- 
lar, and inferentiallj of any shooting where 
the aim is accuracy, and the weapon made 
with Clark's patent loading-muzzle, or with- 
out, as made by most makers in the State of 
New-York. Some of these manufacturers cut 
their rifles with square-sided creases, others 
with square-sided lands, or what is called 
dovetailing, others use the French or ratchet- 
cut ; but the best performing weapons of these 
makers are all based upon the combination of 
principles first brought into successful practice 
by Edwin Wesson, of Northboro', Massachu- 
setts, who has the exclusive right of using 
Clark's patent loading-muzzle. The policy 
on the part of Mr. C, in allowing one maker 
to engross this exclusive right, I shall just 
notice. I presume that he did not appreciate 
the general use of expensive sporting rifles, 
and the policy of all marksmen that no one 
shall have a weapon superior to their own. 
Mr. C. may have been induced in the first 
instance to insure the complete success of his 
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invention, to put the right of using it. into the 
hands of an accomplished maker ; and I am 
inclined to think, from some of the specimens 
of muzzled rifles which I have seen in several 
of the States, that such, a proceeding was 
based upon solid ground ; but total exclusion 
of all other makers at the present time is not 
politic, so far as all parties ate concerned, 
and is somewhat anti-republican in its spirit. 
Rifles with false or loading muzzles are made 
by many of the makers in the States of New- 
York, Ohio, and Michigan ; but, with one or two 
exceptions, they are inferior in point of finish 
and performance to those made by Wesson. 
1 do not mean to say, that other makers of 
acknowledged merit cannot make a rifle equal 
in performance and finish to one made by 
Wesson. I have evidence that some of them 
can ; but the base upon which they build is 
the general principles and combinations of the 
Wesson rifle, with some lame variations and 
rickety ideas of their own. In fact, they are 
compelled to use the patent muzzle in order 
to obtain a livelihood, and to keep up their 
Standing as makers. Rifles are made without 
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patent muzzles, but their internal construc- 
tion is similar in all respects to a Wesson 
rifle, viz., a " gaining twist " and a ^^ freed 
harej^^ using a flat-ended picket with heavy 
charges of powder ; at least those are, which 
to my knowledge perform the best ; and a rifle 
thus made in the hands of a skillful and care- 
ful operator, is equal, in the first stage of its 
use, to a patent muzzled one ; but with what- 
ever care it be treated, its performance will, 
after 2 or 300 shots, be inferior, and the diame- 
ter of the circle of error on the target be very 
sensibly increased. This can be partially 
remedied by the maker in refreeing it, but it 
is not very convenient and pleasant to pack 
up and send off* a rifle 2 or 300 miles every 
month for such a purpose. Indeed, a marks- 
man is compelled, under all circumstances, to 
use the best weapon he can obtain ; and the 
best weapon of the present day, is the patent- 
muzzled one. It being necessary that marks- 
men should know which is the best kind of 
weapon for their use, if accurate target-shoot- 
ing at rest or off'-hand be required, I am thus 
compelled to touch upon a rather delicate 



IMPROVED AMERICAN RIFLE. 123 

subject, and I hope in such terms as will not 
ofiend the truth, nor the parties interested. 1 
am not inclined to flatter, either from nature 
or friendship ; and if my opinion be requisite, 
it shall be given in such terms as I may see 
fit to employ, not sacrificing truth to the one, 
nor conscience to the other.*^ 

* Since the above was written, Mr. Wesson has generously 
permitted all rifle makers to use the patent loading muzzle, by ar 
payment of three dollars for each. I prefer, however, to let the 
text remain as originally written in 1844. 



PART FOURTH. 



ON THE THEORETIC PRINCIPLES UPON WHICH ACCURATE 
PERFORMANCES OF THE RIFLE ARE FOUNDED. 
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them to introduce that bungling abortion, the 
belted bullet, into the rifle service ? Perhaps 
Dr. Ure explains it when he says, " that some 
companies of the rifles did better shooting 
with this bullet at 300, than with the old ones 
at 160 yards !" If, instead of making com- 
parisons with weapons of the most approved 
construction of the present age, you go back 
100 years and institute comparisons with what 
even then was a very inferior weapon, the. dif- 
ference in performance must evidently be 
glaring indeed. The Doctor certainly does not 
know, practically, anything about the matter; 
and if he ever read Robins or Hutton, be haa 
either forgot all their deducticHis, or kept them 
out of sight for a season ; otherwise he would 
unquestionably have left some mark of his 
mind in the article, " Military Rifles," in his 
otherwise generally useful dictionary. If the 
Doctor had really examined t)r made a com- 
parison in person, or by competent proxy, or, 
in fact, obtained his information from any 
where but where he did, he would not have 
diluted his pages with fulsome compliments, 
ely to mislead, and unmechanical combina- 
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tions, exploded ceoturies ago. The Doctor 
sums up with the comfortaUe assurance that 
the ^' British line will be more murderous than 
ever t" We generally, and always ought to 
gaUier <^ wisdom from defeat," but the present 
government seems '^ self-satislSed " with vic- 
t<Hies obtained over the gentle Indian and the 
stupid dHnaman, forgetting those tremendous 
lessons taught by a different race of men at 
the battles of Bunker Hill and New Orleans, 
where the rifle asserted its terrific superiority, 
when used, as it alway3 ought to be, under 
cover of some description or other. It is idle 
to say that either the British or Americans are 
cowards ; they are of one stock and blood, 
stubborn and courageous to the deaths The 
British have excelled in the open field, the 
Americans in the woods or under cover, simply 
because they were educated so. An army of 
60,000 men, landed upon the Atlantic coast, 
intending to remain or penetrate into the inte- 
rior, would inevitably be destroyed or captured 
in three months, and this would be effected 
principally with the rifle. A man accustomed 
to carry a rifle with as much care as an Old 

6* 
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Countryman does a watch ; edacated, perhaps 
born in the woods, accustomed to hang his life 
upon the " certainty of a sure shot," is a tre- 
mendous overmatch for another, who knows 
his weapon only on drill ; never saw a clump 
of trees larger than those in Hyde Park, and 
who, as a marksman, is likely to hit neither 
the tree nor the man behind it. But to re- 
turn. 

The principle upon which a rifle is intended 
to be constructed, aind in which only it diflfers 
from a musket, is, ^^ the giving the bullet a rotary 
or spinning motion round its axis, and keeping 
that axis, as near as can be, coincident tokh its 
line ofjiighl or progressive motion; tims enabling 
the bullet to overcome any undue dejkction, by 
presenting its irregularities of weight and form 
in circular succession to the friction of the at- 
mosphere, during the whole course of its 
flight.''* 

* Robins, in speaking of the deflection of a buHet from a 
smooth bore, says : " If it he asked what can be the cause of a 
motion so different from what has been hitherto supposed, it 
may be answered, that the deflection in question must be owing 
to some power acting obliquely to the progressive motion of the 
body, which power can be no other than the resistance of the 
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To accomplish this, spiral grooves or creases 
are cut by a machine along the internal sur- 
face o( the bore of the barrel from breech to 
muzzle. The bullet being somewhat larger 
than the bore, fills up, when loaded, these 
creases with lead and patch, serving as guides 
for the accomplishment of this rotary motion 
in the same way as the threads on a bolt 
serve to give a rotary motion to a nut. A bul- 
let when projected from a rij9e becomes pos- 
sessed of two motions : a progressive or for- 
ward motion, generated by the propellant 
power of the powder ; and a rotary or spinning 
motion,"communicated by the spiral creases in- 
side the barrel ; and its mass or weight is con- 
stantly acted upon by the force of gravitation, 
and its size or surface by the resistance of the 

air. And this resistance may, perhaps, act obliquely to the pro- 
gressiTe niotion of the body, from inequalities in the resisted 
surface ; but its general cause is doubtless a whirling moticm 
acquired by the bullet about its axis ; for by this motion of rota- 
tion, combined with the progressive motion, each part of the 
bullet's surface will strike the air in a direction very diffeient 
from what it would do if there was no such whirling : and the 
obliquity of the action of the air arising from this cause will be 
' greater, according as the rotary motion of the bullet is greater in 
proportion to its prt^rressive motion.— Prin. of Ounnery, <f«. 
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atmosphere in the ratio of the square of the 
velocity ; and both these causes of retardation, 
in conjunction with the weight and velocity 
of the bullet, tend to produce the line or curve 
of flight, which, however, has been shown by 
Robins not to be a true parabola. In any num- 
ber of shots, the rifle being loaded and held 
always alike, the lines of flight would always 
be coincident, were it not for the irregular ac- 
tion of the wind and the varying weight of the 
atmosphere ; and to combat successfully these 
impediments, requires the finished marksman. 
Theoretically, in using a rifle or cannon, there 
are to be considered and admitted the line of 
sight formed by the sights on the piece, the 
line of flight of the bullet formed by its path 
through the air, and the line of the axis of 
the bore of the barrel. The line of the axis 
of the bore is considered a tangent to the line 
of flight of the bullet at the muzzle of the 
piece ; consequently, the bullet commences 
falling from this line of the axis of the bore 
as soon as it leaves the muzzle ; therefore, if 
it be wished for the bullet to hit a given ob- 
ject, the line of sight must be made to cut or 
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intersect the line of flight at the distance from 
the muzzle that such object be placed ; and it 
is evident that the line of sight can be made 
to intersect the line of flight at any point be* 
tween the' muzzle and the extreme range. It 
is a source of great trouble to many, who do 
not understand the technicalities of war, when 
they read of the ** guns opening with grape 
at point blcmk range." Point blank range in 
theory and practice means nothing more than 
the object fired at being at the point of inter- 
section between the line of sights and the line 
of flight ; and a cannon, the metal being 
thicker at the breech than the muzzle, gives 
the line of the axis of the bore a considerable 
elevation above the line of sight, formed as it 
is upon and along the outside of the piece, 
sufficient to make the point blank range of a 
common 12-pounder, using solid shot, be at 
or near 200 yards. 
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CHAPTER IL 

Having laid down the general principle, 
it is now essential to treat of those particulars 
which in combination tend to produce the 
most effective weapons. In so doing I may 
disagree in opinion, and theory, and experi- 
ment, from a great many others who are 
troubled with " set or fixed notions," based 
upon ignorance and non-inquiry; but I do 
not expect to differ much from those who 
have seriously, anxiously, and cofltparatively, 
" worked out" their information. 

Prin. First. " It is obvious that the proper 
degree of twist is the great point to be ob- 
tained ; for it is evident that too little will not 
spin the bullet sufficiently quick to equilibrate 
its form and irregularities^ and it will soon cease 
to fly true ; whereas too much will produce too 
much friction in the barrel j and in the course 
of the flight of the bullet alsoj by presenting 
its surface in too quick succession to the action 
of the atmosphere ; consequently, whatever degree 
of twist is given to the bullet more than is really 
requisite for its true flight , necessarily retards 
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its progressive motion^ and is so much power or 
powder actuaUy thrown away^ It has been 
proven by a great number of experiments, to 
my satisfaction, that at the distance of 220 
yards a calibre of 90 to the pound, and the 
barrel 85 calibres long, using a flat-ended 
picket weighing 140 grains troy, with about 
6 calibres or 60 grains of powder, of moderate 
strength^ with a gaining or increasing twist 
ending at one turn in 3 feet 6 inches, will 
project its ballet with less variation in a side- 
wind, than any other combination of cali- 
bre and twist. To produce the greatest ef- 
fect at 440 yards, it is necessary to have the 
calibre 80 to the pound, and the twist end at 
one turn in 3 feet 3 inches ; and at 660 yards, 
a calibre of 70 to the pound, and a twist ending 
at one turn in 3 feet. Vor long ranges and 
large calibres, the powder ought to be weaker 
in general strength, and the grain much larger 
than is now used in our best 40 rod rifles. 

Prin. Second, "/n a rifled barrel^ it if 
obvious that a bullet instantaneously started from 
a state of rest, with a velocity of 5000 fret* per 

* Robins and Hutton dilFer as to the expansive velocity of 
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secondj must exert At the moment of starting a 
tendency to move out along the bore in a direct 
or straight line. However^ meeting with tlie re- 
sistance that the lands employ to keep it to the 
twist J it communicates to the rifle itself a cer- 
tain amount of ttvist or motion in the direction 
of ilie twist of the creases ; and this certain 

amount increases as the degree or angle of the 

t 

inflamed gunpowder. Hutton says: "We have shown that 
inflamed gunpowder is about double the strength that he (Robins) 
has assigned to it, and that it expands itself with the velocity of 
5000 feet per second." This is not strictly in accordance with 
truth ; for Robins " ascertained the volume of air formed by a 
given quantity of powder, and then supposed that this elastic 
fluid was exposed to a heat equal to redness, by the explosion of 
gunpowder. He also found by experiment, how much the 
volume of a given bulk of air was increased by a red heat. The 
first production of air gave him a force of about 244 atmospheres, 
or that the original volume of powder was multiplied by that 
number. The red heat he found would multiply this vctone by 
about 4-1. This gave about 1000 times for the increase of 
volume. The force of its action would therefore equal so many 
atmospheres, or 1000 X 16 lbs. upon a square inch. When this 
force begins to move, it decreases with the dilatation, and ex- 
actly in the same ratio. Mr, Robins not only ascertained the 
velocity given to the bullet by a given weigJU of powder, bvi he 
fired the poioder alone, which having no weight to move, would 
expand itself with the greatest velocity. He found that under 
these circumstances, the velocity of expansion was 7000 feet in 
one second of time. 
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twist increases^ combined tcith the size of the 
calibre^ and the weight of the bullet or body 
thus instantaneously put in motion. And 
therefore, if the angle of the twist at the breech 
end can b^ reduced, the bullet at the same time 
leaving the muzzle with twist sufficient to com- 
ply tvith the terms of the first principle, it is 
certain we shall have less twisting of the rifle 
in the marksman^s hands, less friction of the 
bullet against the lands, less tendency for the 
bullet to upset, and consequently from obtain- 
ing higher velocity, because enabled to use a 
greater charge of powder, less time for the ac- 
tion of regular or irregular currents of air. ^^ 

The " increasing^^ or '^gaining^^ twist was 
introduced into the combination of the im- 
proved American rifle by Edwin Wesson. 1 
am not aware that any one in particular claims 
its invention, or I would award him all the 
praise it deservedly merits. I venture to as- 
sert, in the face of those who are sticklers for 
a regular, nay a decreasing twist,* that a rifle 

* Grewier, the author of " The Gun and the Science of Gun- 
nery," is green enough to advocate a decreasing twist, because 
the motive gas does not propel the ballet as fast at the breech as 
at the muzzle ! What ! knowing from experience that one turn 
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with a gainiog twist, in a windy day at 220 
yards, will make a string one third shorter than 
a rifle with a regular twist. I consider at that 
distance, that a rifle with a regular twist of one 
turn in 4 feet, with a calibre of 80 to the pound, 
performs better than any other ; and I know 
that such weapons with a charge of 2 inches 
of the calibre of powder will, when fired, twist 
over sideways in spite of all you can do, and 
also " kick" or " recoil," very severely. Sure- 
ly, if such recoil and twisting can be felt and 
seen, the tendency for the bullets to scatter 
and strike the target in a circle, and not in a 

in 4 feet must be the twist at the muzzle, go and start the bullet 
at the breech at one turn in 2 feet ? Ridiculous ! Better keep it 
regular at one turn in 4 feet, unless friction decreases as the 
twist increases. Several rifle makers of good standing in the 
States were of the same opinion as Greener, but their number is 
fast diminishing. Fish, of New-York, erroneously thought that 
nothing is gained by the employment of the increasing twist, 
friction being sacrificed to accuracy ; because, if the barrel were 
reversed, the bullet would come out with much less friction ; 
and undoubtedly it would, but the terms of the first position would 
not be complied with. Let the twist at the muzzle be deter- 
minate and fixed, as it really is for accurate shooting, and it is 
evident that the increasing twist has less friction than a regular 
twist similar at the muzzle ; consequently much less friction 
than a -decreasing twist ending similar at the muzzle end also.-— 
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Straight line, is easily accounted for ; for re- 
Hiember that this twisting motion is generated 
and commences at the very instant that the 
bullet is put in motion, and consequently the 
axis of the barrel at the breech end must shift 
its position, and point, when the bullet leaves 
the muzzle, in a direction different from what 
it did when the trigger was pulled ; for it 
must take some length of time, (about the 
1000th part of a second,) however infinitely 
short, for the bullet to move from the breech 
to the muzzle of the weapon. 

The circle of error in these weapons at 220 
yards is never less than six inches ; whereas, 
in an increasing twist, it will not be more 
than two inches, and sometimes only one. 
Any one may convince himself by experiment 
that a rifle with a regular twist of onejurn 
in 6 feet has but little tendency to twist side- 
way even with a charge of 2i inches of 
the calibre of powder. Assuming then from 
experience that 4 feet is as much as a bullet 
of 80 to the pound ought to make one turn in 
during its flight, and that a bullet can be pro- 
jected out of a twist of one turn in 6 or 7 
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feet without any injurious twisting of the 
weapon ; then these degrees of rotation can 
be given to it at the breech and the mazzle, 
just as well as starting and driving it the 
whole length of the barrel through a regular 
twist of one turn in 4 feet. Is it not rea- 
sonable, that if the bullet can be started and 
driven along the 4 feet regular twist at all, it 
will be started and driven with much less 
friction along the increasing twist commencing 
at one in 6 and ending at one turn in 4 feet? 
Assuredly so; and practice shows that the 
twisting of the rijBe can scarcely be perceived, 
and the recoil not worth noticing. I should not 
dwell so long upon this point did I not know 
that an erroneous opinion is entertained by 
some respectable mechanics. It is not gen- 
erally known by rij9e makers and others, that 
an increasing twist is a true geometrical line 
formed by the application of an arc of a large 
circle to the surface of a cylinder ; and the 
radius of this circle must of necessity be longer 
for a slow, and shorter for a quick gain. The 
usual method of laying out this line on a rifling 
cylinder is by means of compasses and mea- 
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surements, whiqh at the best is only a rude 
and unsafe approximation to truth, and the 
curve on machines so made abounds in crooks 
and irregularities. The radius of the large 
circle generally ranges from 30 to 40 feet, ac- 
cording to the notions of the rifle manufactu- 
rers. 

Prin. Third. " It is evident that the degree 
of twist at the muzzle of a rifle must be pro- 
portioned to the size and weight of the bvllety 
combined with the speed or velocity intended to 
be given to it.^^ In obtaining the combina- 
tions of a perfect rifle there are certain points 
to be attended to, or the weapon is deficient 
and inferior. I can beat any man whose rifle 
has a combination deficient or inferior in the 
above points. It is desirable to give a bullet as 
much velocity as it can safely be started with at 
the breech, and the limit to this velocity is the 
liability of the bullets to upset, and as soon as 
this upsetting takes place the performance be- 
comes inferior and the circle of error enlarged. 
As a general thing, 2^ inches of powder in an 
80 to the pound calilnre, will upset bpUets 
made from good soft McCuUoch bar lead. It 
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is also clear that a bullet projected with 
sufficient twist to^keep it steady in boisterous 
and windy weather, must of necessity have 
more twist than is actually necessary in a still, 
favorable time. Therefore a rifle for general 
shooting should always have too much, rather 
than too little twist. It is possible to use 2i 
inches of the calibre of powder of good quality 
with bullets made from hardened lead ; but 
with them the performances of the very best 
rifles are not to be trusted to, either from the 
difficulty of hardening lead evenly throughout 
the mass, or from the hardening mixture of tin 
or antimony destroying the property of non- 
elasticity possessed by pure lead, and conse- 
quently the patch is shaken into slivers. I do 
not recommend the use of hard lead, although 
in very bad weather tolerably good performance 
may be produced, from the fact that the dimi- 
nution of error sideway from the action of the 
wind compensates for the increased circle of 
error, or the increased action of the bullet 
round the centre. Young marksmen should 
stick to soft leads and hard beds, and leave 
" soft sawder " in the tin-shop. 
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CHAPTER III. 

Prin. Fourth. — " It is evident that the size 
and weight of the bullet must be proportioned 
to the distance it is intended to be projected 
with the greatest precision ; for it is a law in 
mechanics, that * in bodies of equal densities 
small ones lose their momentum sooner than 
large ones.^ " 

This is a point which requires particular 
attention. It would be madness for a marks- 
man to use a 90 calibre at 160 rods, merely 
because it performed j6rst-rate at 40 ; or a 40 
calibre at 40 rods, because it performed well 
at 160. I have given the result of my ex- 
perience as to the proportion of calibre to dis- 
tance in treating of the first principle. It may 
naturally be asked why a 90 calibre performs 
better at 220 yards than a 40. The reason is, 
that the 40 cannot be projected with as much 
velocity at 220 yards as the 90 can ; and why? 
because the 90 uses more powder in propor- 
tion to the weight of the bullet than the 40 
does, although the section of the bullet of the 
^^40 increases in a less ratio than its weight, 
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which is so much in its favor.* The circle 
of error at 220 yards in a perfectly still time 
may be equal in both ; but in the least wind, 
it would require the judgment of an angel to 
keep the bullets of the 40 together sideways. 
Again, wiiy does the 40 perform better than 
the 90 at 880 yards, when you have admitted 
that the 90 has the greatest velocity at 40 
rods ? Simply because the force or momentum 
of the 90 is nearly expended at the range of 
880 yards, consequently its rotary motion is 
not sufficient to keep it in the true line of 
flight; whereas the 40 having nearly as much 
twist as the 90, and its weight insuring more 
momentum, keeps nearer to the true line of 
flight ; having in fact preserved for a longer 
distance those essentials for a true flight which 
it started with when it left the muzzle of the 
weapon. From this it will be perceived that 

* The contents of spheres increase as the cubes of their 
diameters ; whereas circles, and cylinders of an unifonn length, 
increase as the squares of their diameters. In other words, a 
round bullet half an inch in diameter, has eight times as much 
matter in it, consequently, eight times as heavy as a bullet one 
quarter of an inch in diameter, while it has only four times as 
much sectional surface. — Author. 
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the twist of rifles for long, ought to be much 
quicker than for short ranges; for it is not 
only necessary to have weight to insure mo- 
mentum, but twist enough to enable that 
weight to keep a true line of flight at a velo- 
city very much inferior to what it was at the 
first 40 rods of its flight. I am aware that 
this qnick twist reduces the velocity of the 
bullet, but for long ranges'^ it is indispensable 
for best performances. 

Priu. Fifth. " It must he admitted that no 
more powder than a certain proportional length 
cfthe calibre can be effectively used or burnt 
in any rijle barrel ; and this proportional length 
is of course governed by the size of grain and 
quality of the powder ^ the diameter and length 
of the calibre, and the resistance offered to its 
expansion by the vis inertia of the bullet.^^ 
I am inclined to think that our rifle bullets 
get a considerable start before the whole blast 
of the exploded powder operates fully upon 
them; not confounding this, however, with 
the accelerated velocity afterward given to 
the bullet in moving along the bore by the 
expansive force of the propellant gas. Hutton 

7 
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saj^, ^^ It is probable even that the powder 
does not inflame all at once, and it is certain 
tbftt the greatest part of it, namely i^ibsj coa- 
sistf^ of gross matter not conyertiUe into an^ 
elastic fluids which matter will, in the explor 
sioH, be mixed with the elastic part, and will^ 
hy its weight, retard the activity of the exr 
plofion." It is well understood that the pow- 
der used by Hutton, in his experiments^ was; 
very inferior in purity to the common sporting 
powders of the present day ; and I am of 
opinion, that for the most accurate perform- 
ances with the improved rifle, the powder 
Ufust have only a certain amount of expan^ve 
velocity, very far below what can be pro- 
duced from the best English sporting pow- 
ders. Indeed, it appears to me, so soon as 
powder reaches a certain high amount of 
velocity, that its expansive force tends to frac- 
ture as well as propel, (and thus the irregular 
performances made with very fine quick pow- 
der, may be satisfactorily accounted for,) and 
that there is a certain amount of velocity of 
expansion, which is the limit for best perfor- 
mance, and which can only be obtained from 
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experiment.^ This^ observatioQ 1 intend to 
apply to smooth boreS) as well as rifles^ al- 
though I am aware that bullets can be pro* 
jjBcted with much highel* velocities from a 
smooth bore than is admissible from a rifles 
because the point of best performance in a 
smooth bore can never be ascertained ; con« 
sequentlj high velocity and length of range 
have been generally sought for by those who 
have treated and experimented on the sul^ect^ 
since the time of Robins and Hutton. Hut* 
ton came to the conclusion that a velocity of 
2000 feet, for the first second of time, was as 
much as could be practically employed in can^* 
non, although he proved the possibility of ob-* 
taining a .velocity of 3181 feet per second. 
I must remark here, that the velocity of a 
bullet at the moment it leaves the muzzle of 

* This i3 fully corroborated by the use of gun cotton in a rifle» 
the fracturing power, from the purity of the composition, being 
00 great that the barrel Will either burst, or the bullet will be 
tent and driven against one side of the bore so hard as to fill up 
the creases with lead. I advise all marksmen to use gunpowder 
for rifle shooting ; if they wish to commit suicide, let them use 
gim cottODi and their d^t will be attained most certaitdy. — 
AmOmt. 
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the barrel, must be much higher than 3181 
feet per second, to allow it to average that 
velocity for the first second of time ; and the 
oversight of this has been the-cause of a good 
deal of writing to no purpose* 

Prin. Sixth. " It is well known that the 
size of the grain of gunpowder^ ought to be 
proportioned to the length as well as the 
diameter of the bore of the barreV^ It would 
be madness to use coarse grained powder in a 
12 inch pistol, with a calibre of 150 to the 
pound, or fine sporting powder in a rifle barrel, 
3 feet long, with a 70 calibre. The expansive 
velocity in the one would have reached its 
highest point at half the length of the barrel,' 
consequently have the velocity reduced, from 
the opposition of the column of air in the re- 
maining half, which has to be condensed before 
the bullet can be discharged from the muzzle ; 
the expansive velocity of the other could never 
attain the height of which the charge was 
otherwise capable, because the length of tube 
is insufficient to allow of such expansion, and 
as a necessary consequence, a considerable 
number of grains of powder would be expelled 



IMPROVED AMERICAN RIFLE. 149 

without being burnt. Reverse the position, 
and a much nearer approximation to what is 
desirable will be obtained. The fine quick 
powder in the pistol would receive no coun- 
teraction to its effect, from unnecessary con- 
densation of the air ; and the coarse grained 
powder in the rifle, would have length of tube 
sufficient to allow the charge to get thorough- 
ly ignited and reach its maximum velocity 
near the muzzle. 



CHAPTER IV. 

I WILL now give a condensed opinion of 
the few points essential for good combinations, 
and of the limits which appear to be set against 
using high velocities in the rifle, at the same 
time obtaining the most accurate performances. 
In the first place, it appears from experiment, 
that certain calibres perform best at certain 
distances, and that a bullet of the flat-ended, 
picketed form, is the best now in use,^ as it 

* This is strictly in accordance with one of Robins's deduc- 
tions. He says : ** it would therefore be a great impmyement in 
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comtyines more momentum with less resistance 
to its progressive motion ; for its section, weight 
for weight, is much less, and its pointed form 
pierces the atmosphere with less resistance, 
than the round bullet. It also appears that 
the length of those bullets, for the most ef- 
fective performance, must be governed hy the 
degree of twist, combined with the velocity in- 
tended to be* given them ; and the quicker the 
twist the longer may be the bullet, and the 
higher the velocity the longer may be the bul- 
let also. 

There also esnsts a proper degree of twist 
for each calibre, assuming the velocity at start- 
ing to be limited by the upsetting point. 
There also exists a proportion betwixt the 
size of grain and the length and diameter of 
the calibre ; large grained, slow powder re- 
qbiring a longer'calibre than quick, fine grained 
powder, in order to obtain its maximum 
point of velocity. In proportioning the grain of 

aitiUffry, to make use cf$hoi cfm Zofi^/orm,<»rof ileaviertnaller; 
for the momentum of the shot when fired with the same weight 
of powder would be increased in the ratio of the square root of 
the fSogur 
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powder to the length of calibre, it is desirable 
to have the maximum point of velocity some- 
where near, bat within the muzzle of the bar- 
rel, ft also appears that the bullets require 
a certain amount of friction, in moving along 
the bore, to ensure the most perfect delivery 
at the muzzle ; and this amount of friction 
most never be reduced so as to allow the 
flame of the powder to pass by the bullet, an 
error into which Mr. Wesson fell in 1844;* 
and it does appear that friction, to a certain 
extent^ is absolutely necessary for the retarda- 
tion of the bullet as it approaches the muzzle, 
ISO that the full effect of the expansive power 
of the powder may be communicated to it. 
After all these requisites are complied with, it 
is certain that the charge of powder, con- 
sequently the volocity, is limited by the up- 

* The organs of percepti^ and caufiality must have pre- 
dominated in Robins's head. In speaking of friction, he says : 
^ From all that has been said, then, about the use of rifled-bar- 
relled pieces, it is sufficiently obvious, t)mU whatever tends to 
diminish the friction of those [ueces, tends at the sagie time to 
render them more complete." The application of this splendid 
deduction first appeared m a Wesson rifle just one hundred 
yean after its eonoeptioa by Robins ! 



162 IMPROVED AMERICAN RIFLE. 

setting of the lead. If any one can succeed 
in hardening lead, without destroying its es- 
sential quality of nonelasticity, he would de- 
serve the thanks of rifle shooters generally, 
he certainly should have mine. 

After the most careful attention to all the 
essential points in combination, with all the 
assistance that can be obtained from the best 
mechanics of the age, so far as construction is 
concerned, we are compelled at last to writhe 
under the lash of imperfection. There is 
nothing perfect in the work of man. We dis- 
cover at last, that we have the perception of 
perfection, but the thing itself is denied us. We 
may imitate the motion of the earth, by giving 
the bullet a rotary as well as a progressive 
motion, but we cannot make the lines of flight 
coincide, and we end as we began, in error. 

The term " circle of error," has been used 
in this work somewhat freely, and it may be 
as well to explain w^hat is meant by it. As- 
suming that the air is perfectly still, it is evi- 
dent that all divergence from the true line of 
flight, must and will arise from imperfection 
m the construction of the rifle, inequality in 
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the Strength of the powder, difference in the . 
densities of the bullets, irregular patching, and 
untrue starting, irregular combustion of the 
powder in the bore, and imperfect delivery at 
the muzzle, and some little from unsteady 
holding, although the telescopic sight has re- 
duced this so much that perfect holding de- 
pends upon the powers of the marksmam Now 
a first rate rifle with a telescopic sight, will in a 
still time, at 220 yards distance, throw all her 
shots into a circle 1^ inches in diameter, and 
at 440 yards, into a circle of 8 inches in 
diameter ; that is, the rifle will do it, if the 
marksman perform his part. This is the cir- 
cle of error. Any one may convince himself of 
the power of his rifle when the wind is steady, 
and blowing across the line of flight of the 
bullets, by holding dead on the centre, and af- 
ter firing 20 shots, measure how much two 
parallel lines to the horizon, drawn through 
the extreme up and down shots, are apart, and 
this distance will be the diameter of the circle 
of error, in a still time, somewhat large however. 
In judging of the powers of a rifle, it is neces- 
sary to note also bow much the bullets are 
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▼aried sideway by the inconstant action of 
the wind. A riie with an imperfect combi- 
nation for the distance may possibly make as 
cimaH a circle of error, as one properly pro- 
portioned in ail respects; but the variation 
sfideway, or the *^ parallelogram cferror^^ will 
be moeh larger, and consequently be an in- 
ferior weapon at that particular distance. 

My labcMrs are now drawn to a dose ; but 
f cannot forbear offering a few observations 
to those engaged in scheming those monst^ 
^eces of ordnance, which to me appear more 
as weapons of curiosity than utility. 1 am 
willing to concede that the longer the range 
intended to be acquired, the larger must be 
Che calibre, consequently the heavier the shot; 
but at the same time the comUnation dl 
length of calibre, size of grain, and strength 
of powder, imperatively demand attention, but 
which in these new pieces are evidently dis- 
regarded, and their range does not meet ex- 
^ctation. It may be urged that if the length 
of these guils were in calibre proportion, they 
would be unmanageable^ and undoubtedly 
they would. But What iadvantage is gained 



bj the employment of a gun 12 inches in 
diameter, and 12 calibres or 12 feet long, 
when an 8 inch gun of the same length, of 12 
feet or 18 calibres, would unquestionably give 
its bullet one third more range ? I pause for 
an answer. If the game of long balls is to 
be played for the future in naval warfare, it is 
evident that these monsters are useless, be- 
cause inferior in range, whether carried by 
steamer or tnan-of-wan If these large gutis 
be carried by steamers, why cannot they be 
carried by men-of-war also? And if the man- 
of-war happen to have an 8 inch, and the 
steamet a 12 inch gun, the probability is 
rather strong that the steamer will be crippled 
dr sunk before she gets her 12 inch gtin 
into range ; for scheme a steamer as you may, 
they can never stand the hammering that a 
man-of-war will. Put the 8 inch gun on board 
of the steamer, and the 12 inch on board of 
the man-of-war, and it is evident that the 
man-of-war is at the mercy of the steamer. 
However, it is further evident that whatever 
guns can be carried by a steamer, can be 
carried by a man-of-war also^ and therefor 
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the only advantage the steamer has, is in 
being able, like a fish-hawk, to prey upon the 
small weak fry, and flee away when attacked 
by the ~ longer ranging eagle. Therefore I 
cannot see that the use of the old line of bat- 
tle ships can be dispensed with. There must 
be some limit to the weight and length of 
guns, and, for practical use, more limited for 
naval than land service; therefore the sen- 
sible way of going to work is, to determine by 
experiment the size of calibre to the maxi- 
mum admissible length and weight of gun, 
so as to obtain the longest possible range. 
The use of lead, instead of iron, for cannon 
balls has been suggested, and it is somewhat 
surprising that so few experiments have been 
made with it.. I am of opinion that much lon- 
ger ranges can be obtained from a leaden ball 
projected from a six inch calibre, than has ever 
*yet hitherto been produced. The only ob- 
jection that I can see, is, the probability of up- 
setting the ball in starting, but this can only 
be determined by experiment. If this up- 
setting did take place, the resource is then a 
compound shot, formed by filling a hollow iron 
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shot with lead. The use of lead for cannon 
balls would undoubtedly be more expensive 
than iron ; but if the range were very much 
increased, as the effect would certainly be, its 
use must become general ; and this question 
appears to affect the workiers of lead mines 
more than others. 



CONCLUSION* 

As a general principle it may be affirmed, 
that '^ progressive improvement is national 
power J and that masses of ignorance are poio- 
ertess when opposed by atoms of knoioledge^ 
What gave the command of the world to 
Britain, and even at the present time ena- 
bles her successfully to combat the rivalry of 
the nations ? Certainly not the numbers of 
her inhabitants, for they were comparatively 
few, but the progressive production of know- 
ledge in advance of the nations of the earth, 
developed by her philosophers, statesmen and 
mechanics, and they are many and great ; and 
so long as she continues to produce such men 
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9s Bacoo^ Newton, Shakspeare and Locke^ 
Pitt) Fox, Burke and Sheridan^ Brindley^ 
SmeatoD, Arkvrright, Watt and Stephensooy 
will she continue to hold her place^ and no 
longer. It is foUy to boast and build upon the 
number of inhabitants in a country, without 
regard to their power and capability of know^ 
ledge, as may be painfully observed from the 
victories of Alexander, and the triumphs of 
Caesar ; the cruelties of Cortez, and the butch- 
eries of Pizarro, of the past, to the serfdom of 
Russia, and the degrading bondage of the 
African, the meek submission of the gen- 
tie Indian, and the stand-still ignorance of 
the opium^crammed Chinaman, of the present* 
Such reflections may be thought more fit for 
the consideration of statesmen and philoso^ 
phers, than for the humble marksman ; but 
both have their part to play, and the progres- 
sive advance in the knowledge of firearms has 
done and is intended to do more for this coun- 
try, than her sons are fully aware of. The 
power of progressive mechanical knowledge* 
appears to be possessed at the present era 
most eminently by the Anglo-Saxon race; 
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aad those of the new world are in full com^. 
petition with their brethren of the old, and 
destined to be a people and a name wheq^ 
the land of their origin has sunk into insignifin 
cance and decay. Where now do we find 
the courage and constancy of the patriots of 
Thermopylae ? Where now do we look for 
the sternness and frugality of the Spartans ? 
The love and jealousy of liberty displayed by 
the Athenians ? Where are now the produc- 
tions of Phidias and Praxitiles? In vain do 
we look to the present degenerate race of 
Grecians! In vain do we quote the wisdom 
of Plato and the Philippics of Demosthenes I 
In vain do we point to the mutilated Parthe- 
noUy and the scraps of stone in a national 
lumber-room I The nation, like to an indi- 
yidual, has sunk into the grave, and its strength 
and power have departed for ever. Where 
now do we look for the persevering van- 
quishers of Pyrrhus and Hannibal, or the stern 
republicanism of Coriolanus ? The greatness 
of Caesar, the virtue of Cato, the fortitude of 
Brutus, and the eloquence of Cicero ? Sunk 
into the grave of the Grecian, the sepulchre 
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of nations, and nothing remains to point out 
the past possession of greatness and virtue, 
but the present existence of insignificance and 
vice! 

Who can foretell the career and destiny of 
this boasted Anglo-Saxon people ? Descrip- 
tion is too feeble for imagination. They have 
already spanned the earth with a girdle, and 
how soon they may sweep over its surface, 
like to a devouring flame, an engine of de- 
struction and purification, as yet remains sealed 
in the hand of the Almighty. 



THE END. 
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NESS. By Charics Laamaa. Priet 

50 cents 
LIFE OF MARTIN LUTHER. B) 

M.Miehelet. PdeeSOeeiMa. 
HISTORY OF THE ROMAN RB 

PUBLIC. By M. MiehdsC Pkiee 

75 cents. 

HISTORY OF FRANCE. By M. 
Michslet. Svob. f3 JO. 

HISTORY OF dVILIZATKni. Bf 
F. Gnizot 4 vols. f3 »l 



D. J^fpUton ^ Co. vlU MOHpuUkk 

CSESS FOB WINTER EVENINGS; 

OB 

USEFUL AND ENTERTAINING LESSONS 

OK 

THE GAME OF OHESa 



L THE ELEMENTS OF THE GAME, aad as Wkmmtuj 

Auljdi of tiw Piudpal OpeiUap. 

n. THE OPENINGS METHODICALLY ILLU8TEAT1D hf 

--^__-^« . • wttabo«dbytta«wnWfil 

▼fz.—Pliilador, IhlMT - ' - 



a Series of Gum actvaOy ptayMl over 
piMen of the pMt aad praieat time, Tf 2 
aa^^Lewii, feDmuel, Coeknne, 8( 



m. A SELECTION OF ONE HUN P KB P CHESS PKO- 
B,ar Eads of GaaHi, «oB ar dfsmi kf MHaatai 



IV. A SERIES OF CHESS-TALES, 

aaMk 

Tha wMa eaanSed fiaa tha Wit 



BY H. R. AGNAL, 
rr^mmr 9f tk» WnmA Lmgumf tm a# JWHfanr ■ ft ill wf^ IP^«i< 



VBH HEV AKD ORIGINAL nXUSnUTiaM^ 

BY ROBERT W, WEIR» H . A^ 
^ a/i wii 1^ Drwmiag in. a# JBUmnf JUaimmf^ Wimtntkt^ 
iaaaafafeaaiaaiMMu 



JD. Appletan ^ Co.^s PuhUcaiwns. 
EPISCOPAL BOOKS, 

AT GftEATLY UEDtJCfiaD FRIC^SS. 

The Pablisben, with a view to drcnlating more exten«Tdjr the follow- 
ing ttMlldt Chntch pMi»UiM9f hate oMdoded ea a radactkni of 20 to 33 
per cent, on the nsnal ooet. The attention of the clergy and laity i» re- 
Bpectfnlly invited to the works nanied in the foUowiag list : 

A*KEMPIS of tholidtallon of CMst. Knio. $1 ; vednced to 75 cts. 
BURNET'S History of the Reformation. Edited by Dr. Nares, best 

edition, 23 portraiU. 4 v<^. 8vo. $8 ; red acred to 36. 
COIT (Dr.) Paritanism Reviewed. 13nio. $1 5U ; reduced to $1. 
GHURTOM'S Uistory of the Early Engtuih Cborch. $1 ; reduced to 

75 ct^ / 

EVANS'S Rectory of Talehead. 16a»o 75 cts. ; redocad to 50 cts. 
GRESLEY'S Portrait of an English Churchman. 75 cU. ; reduced to 50 

cents. 
Bernard Leslie. A Tale. Cloth. Rednced to 50 ets. ; paper 

oovets, S5 cents. 
— Chailes Lever. do do. 

■ Forest of AnleH, do. do. 

8iHv of Llchfield^ tio. do. 

UOOK. Tho CnnA of Christ; MediUUoos on oar Saviour. 63 cts. ; i^ 

(taced to M t*j. 
tVi^id ([itf]iD[)>. A|i{>*tU:!i' Doctrine and Fellowship. Five Sermons. 

Ifima. 03 cts. ; nduwd u» 50 cents. 
K\rS Double Wiiat-u af tbe Chorch. 12roo. $1. 
LYRA AuoitolJcA. JHuiD. 75 cts. ; reduced to 50 cts. 
MARSHALL'S If otes on Epi»copaey. Edited by Walnwrfebt. ISma 

QL 15; reduced to |l. 
MANNING on iht Unity of tbe Church. 16mo. $1 ; rednced to 75 cts. 
NEWMAN'S Bcrmolu on Subjects 0f tbe Day. 12mO. 91 25 ; reduced 

to $1. 
Essay on ChrisQaa Doctrine. 8vo. Paper eoveis, 50 oto. ; redooed 

to 25 cts. Cloth, 75 cts. ; reduced to 50 cU. 
OGILBY'S Lectures on the Church. I6mo. 75 cts. ; reduced to 50 cts. 
06ILBY (Prof.) on Lay Baptism. 12aio. 75 cU. ; reduced lo 50 cts. 
PAOET'B Tales of the YUlage. 3 vols. 16mo. $1 75 ; redaoed to SI 25. 
SPENCER'S Christian Instructed. 16mo. 91 25 ; rednced to 75 eto. 
SHERLOCK'S PfbcUokI Christian. lOino. $1 ; ledaeed to 75 cts. 
SPINCKE'S Manual of Private Devotion. 16mo. f 1 ; reduced to 75 cU. 
SUTTON'S Disco Vivere, Learn to Live. 16mo. ^1 ; rodnoed to 75 cu. 

Disce Mori, Learn to Die. lOmo. $1 ; reduced to 75 oU. 

TAYLOR'S Golden Oiove. 16mo. 50 cents. 

Holy Living and Dying. 152mo. $1. 

Episcopacy Assertea and Maintained. 16mo. 91 ; rednced to 75 cts» 

WILSON'S Sacra Privata. Complete, 16mo. 91 ; rednced to 75 cts. 
WILSON'S Lectures on the Colossians. 12mo. 9125; reduced to 75 ots. 

*«* As the quantities on hand are lunited, early orders are respectfully 
solicited. 



D, AypIeUm ^ Co.^s Fuhh'cations, 

DR. JARVIS'S NEW WORK. 

A REPLY TO DR. MILNER'8 ''EMD OF RELIGIOUS 
OONTIIOVER8Y,» 

80 far M the Cbniche* of the English CommanioB aie oonoMMd. Bj the 

Rev. Samuel F. Jarvis, D. D., HiBtoricgrapber of the Church, 

AMnt vf a Ghrmiological IntrodnctioB to the Hutovy tf 

the ChoTcii, fcc, ftc. 1 vol. ISmo. 79ets. 

DR. MUHLENBUHGH'S 
EDITION OF THE PSALTER, POINTED. 

THE PSALTER, OR PSALMS OF DAVID, 

Together with the Canticlef of the Morning and Evening Prayer, and 

occasional Officei of the Church, figa red for Chanting. To 

which are prefixed an Explanatory Preface, and a te- 

Jection of Chants. 1 vol. iHaio. , large type. 75 cts. 

NOTES 

ON 

THE PARABLES OF OUR LORD. 

By Richard C. Trench, M. A.. Author of " Notes on the Mimeke," tee. 
One volume 6vo. Price $1 75. 

FAMILY DEVOTIONAL COlkXMENTART. 

LIGHT IN THE DWELLINQi 



A HARMONY OF THE .FOUR 608PEL8. 

With very short andsironle rema^, adapted to reading at FamBr PkrsyHa, 

and arranged in 36d sections, for Every Day of the Year. By the 

Authorof " Peepof Day," &c. 1 vol.8vo. Piieefl 75. 



Z>. Ji. ir Co. ai»o pubUoh 
TRENCH'S Notes on the Parables. 1 voL 8vo. fl 75. 
PA LMER'S Treatise on the Church. S vob. 8vo. $5. 
NEWMAN'S PWvohialSemions. 3 vols. 8vo. $5. 
HOOKER'S Complete Works. Notes by KeUe. Svok.8vo. %L 
BURNET'S Exposition on the Thirtynine Artioki. 1 f«L ft, 
PEARSON'S Ezpositkm on the Cieed. 1 voL «8. 
M AGEE OB Atonement and Saoiifice. ft vols. 
MAURICE OB the Kfaigdom of Christ. 1 voL |8 Sa 
BRADLEY'S Piaolical and PuocUal BennoBt. 1 vol. (• 80. 



i IIBRAEI FOE IT YOUNa COnNTRYIBR. 



f hit Library ia confided to the editorial care of one of the i 
ceMfttI writers of the day, and commends itself as presenting to 
the readers of this country a collection of boolcs, ctuefly confined 
to American subjects of historical interests 

FeAonef already FMishedt untform in style. Price 87 1-3 eentSt emeh, 
I.— ADVENTURES OF HENRY HUDSON. 
By the author of <^ Uncle Philip's ConTersations.'' 
This little volume furnishes us, from authentic sources, the most 

fenportant facts in this celebrated adventurer's 11^4 and in a style 

that possesses more than ordinary interest.— £Mmii^ Pott. 

n.— ADVENTURES OF CAPT. JOHN SMITH, 

The Founder of the Colony of Virginia. By the author 

of " Uncle Philip's Conversations." 

It will be read by youth with all the interest of a novel, and cer> 
tainly with much more profit. — N. Y, Amenean. 

III.— DAWNINGS OF GENIUS; 

Or, the Early Lives of some Eminent Persons of the last 
Century. By Anne Pratt. 

Contents.— Sir Humphrey Davy— Rev. George Crabbe— Baroa 
Cuvier— Sir Joshua Reynolds — Lindley Murray — Sir James Macia 
tosh— Dr. Adam Clarke. 

IV.— ADVENTURES OF HERNAN CORTES, 
The Conqueror of Mexico. By the author of " Uncle 
Philip's Conversations." 

The story is full of interest, and is told in a captivating stria. 
Such books add all the charms of Romance to the value of hie- 
lory. — Prov. Journal. 

v.— ADVENTURES OF DANIEL BOONE, 

The Kentucky Rifleman. By the author of << Unck 

Philip's Conversations." 

It is an excellent narrative, w,*«ten in a plain, familiar style, and 
sets forth the character and wild adventures of the hero of tht 
Kentucky wilderness in a very attractive light The boys wiU all 
be in agony to read it.**- Com. Adv. 

VI.— LIFE OF OLIVER CROMWELL. 

By Robert Southey, LL.D. 
This is by far the ablest written Life of this eztraordinarr maa 
li exhibits some striking passages of his career in a true light. 

vii.-.r:i:ur i:a:;dolfh. 

A Tale of Virginia. By Mary Gertmde. 
An exceedingly interesting work relating to the Early History ol 
tAe Colony of Viiginia. 
Vni.-rX.— HISTORY of THE FRENCH REVO 

LUTION, 
It! Causes and Consequences. By F. Maclean Rowaa. 
A work written in the best .«phrit, and adapted for universal cl^ 
ealmtioa. 
♦,• Other works of equal vmlw* will be added to the series. 



h ^ « 

* THE NATUEAL HISTOBT 



THE GENT. 

BY ALBERT SMITH. 
Wtt^ msns Itttmavous lUiurttstfoiur. 

FrietiiuHt*. 

** The difference between a literary Transeendentalist and a 
Gent is rery small ; for, when analyzed, we find there is rery 
little in the minds of either. This amasing and witty little 
brochure is devoted to an exposition of the characteristics of the 
latter class. It is decidedly the best satire of the kind that has 
lately fidlen under our notice ; and though pecnliariy adapted 
to the state of society in London, we can cordially reconmiend 
it to readers on this side of the Atlantic. For the Gent ts to be 
found buzzing about everywhere, even in this good old Puritan 
city of ours, and we know of no more contemptible insect on 
the fitce of the earth. Mr. Smith's pungent satire can hardly 
fail of making the Gent still more odious to sensible people, 
while the keenness of his wit entitles him to a place by the 
side of those other famous wits, Sydney Smith, the greatest 
wit of modem times, and James Smith and Horace Smith, of 
the Rejected Addresses. The engravings illustrative of this 
brochure are well done, and each tells its own story."— Bojion 
AtUu. 

** There are plenty of these characters in our ancient city, 

who will find their own contemptible history written out in 

this little book. We advise them to read it, that they may 

^ know how ridiculous they appear to others.**— il2&aiiy Spec- 

tutor, 

»-•— " — •-^ 





QVtl77.C5 CJ 

Instructions to young marksmen 

StanforcJ Unjversltv Libraries 
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